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I .O INTRODUCTION 

The purpose of this Data Summary Report is to document the pre-remedial investigation of Individual 
Hazardous Substance Sites (IHSSs) 170 and 174A and 1748, also known as the Property Utilization, 
Storage, and Disposal Storage Yard ( P M D  Yard), at the Rocky Flats Environmental Technology Site 
(RFETS). The purpose of the pre-remedial investigation was to identify if a source of volatile organic 
compounds (VOCs) in subsurface soil was present in the PU&D Yard that could be impacting groundwater 
requiring remedial action (RMRS, 1997). The objective of the investigation was to evaluate subsurface 
soil for VOCs by further investigating the soil gas survey anomalies, two areas of surface staining in the 
east central portion of IHSS 170, and two attempted well point locations approximately 570 and 680 feet 
east of IHSS 170 where anomalous organic vapor readings were observed during Well Abandonment and 
Replacement Program (WARP) FY97 field work. This Data Summary Report summarizes the field 
activities and analytical results from the activities to locate potential residual VOC contamination equal to 
or greater than the Rocky Flats Cleanup Agreement (RFCA) Tier I subsurface soil action levels (DOE, 
1996). On the basis of the analytical results from this pre-remedial investigation, a VOC contaminant 
source equal to or above the RFCA Tier I subsurface soil action levels was not identified and the PUBD 
Yard (IHSSs 170, 174A, and 1748) will not require remediation. This investigation was conducted by 
Rocky Mountain Remediation Services (RMRS) Environmental Restoration Projects Group on behalf of 
Kaiser-Hill Company, Inc. (K-H) for the U.S. Department of EnergyIRocky Flats Field Office (DOE/RFFO). 

1.1 Background 

The PU&D Yard IHSSs are located in the northwest buffer zone and were former storage areas for empty 
drums, cargo boxes, excess materials, and dumpsters from 1974 until 1994 (Figure 1 - 1). Some drums 
may have contained unknown residual quantities and types of chlorinated hydrocarbons and chemicals. 
Two areas within IHSS 170 were specified for the storage of hazardous materials. Specifically, empty 
drums were stored at IHSS 174A and IHSS 1748 was designated for a dumpster. The dumpster 
contained stainless steel metal chips and lathe turnings coated with freon-based or oil-based lathe 
coolant. Potential VOC contamination was suspected as a result of the potential of leaking drums 
containing residual chlorinated hydrocarbons or metal turnings coated with residual chlorinated 
hydrocarbons at the surface, or as surface spills. 

Previous information on IHSSs 170, 174A, and 1748 (formerly part of Operable Unit 10 [OU lo]) is 
documented in an internal letter (Rockwell, 1987), the Closure Plan for the Container Storage Area ' 
(Rockwell, 1988), the OU 10 Phase I Resource Conservation and Recovery Act (RCRA) Facility 
InvestigationlRernedial Investigation (RFURI) Work Plan (DOE 1992a), Draft Technical Memorandum No. 
1 - Data Summary for OU 10 (EG&G, 1995a), the Final Historical Release Report (DOE, 1992b) and the 
Hydrogeologic and Geologic Characterhation Reports for RFETS (EG&G, 1995b and 1995~). 

. 

Specifically, the scope of this investigation was based on the soil gas survey performed per the Phase I 
RFI/RI which consisted of 235 soil gas sample locations (EG&G, 1995a). Figure 1-1 shows the soil gas 
survey locations and anomalies which indicated possible subsurface contamination in three investigative 
areas, (1) the east-southeast side of IHSS 170, (2) the northeast corner of IHSS 170 and IHSS 174A, and 
(3) the surface stain area in IHSS 1748. The primary volatile organic compounds (VOCs) detected in soil 
gas were: acetone, benzene, trichloroethene (TCE), tetrachloroethene (PCE), and 1 ,l ,1-trichloroethane 
(1 ,l ,l -TCA). 

The Phase I RFI/RI Work Plan (DOE, 1992a) indicated the presence of chlorinated solvents (PCE at 94 
pg/Kg and 1, 1, 1 -TCA at 160 pg/Kg) in near-surface soil in two of the 14 one foot deep soil samples from 
IHSS 174A (Figure 1-1). The approximate area where these two samples were collected were 
investigated as part of this investigation. In addition, a total of 71 surface soil locations 
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(Figure 1-1) were sampled in the PU&D Yard IHSSs (EGBG, 1995a). Thirty-seven soil samples from IHSS 
170, twenty-six soil samples from IHSS 174A, and eight soil samples from IHSS 1748 were analyzed for 
total metals, semi-volatile organic compounds, pesticides, and polychlorinated biphenyl’s (PCBs). The 
PCB aroclor- 1254 was observed in four samples from IHSS 174A (EG&G, 1995a) at concentrations 
greater than the RFCA Tier II surface soil action level but less than the RFCA Tier I surface soil action 
level (DOE, 1996). Beryllium was observed in two samples from IHSS 174A (EGBG, 1995a) at 
concentrations greater than the RFCA Tier II surface soil action level but less than the RFCA Tier I surface 
soil action level (DOE, 1996). Vanadium was observed in one sample from.lHSS 174A at a concentration 
of 43,400 mg/Kg (EGBG, 1995a) which is greater than the RFCA Tier I surface soil action level for 
industrial use but less than the RFCA Tier I surface soil action level for open space use (DOE, 1996). 

High Purity Geranium and Sodium Iodide surveys of IHSSs 170, 174A, and 1748 were also performed as 
part of the RFI/RI (EG&G, 1995a) with no anomalous results observed. However, according to an internal 
letter (Rockwell, 1987), a small spill of approximately 100 grams of green powder was reported from a 
drum in December 1987. The powder contained approximately 60 percent aluminum oxide, 32.5 percent 
chromium oxide, 3,000 pCi/g plutonium, 1,000 pCi/g americium, and 100 pCi/g uranium-235. 
Approximately 95 percent of the spilled powder was contained in the sample. 

1.2 Hydrogeologic and Contaminant Setting 

The PU&D Yard is located on an eastward sloping pediment surface where 30 to 40 feet of 
unconsolidated surficial materials of the Rocky Flats Alluvium overlie weathered claystone bedrock of the , 

Laramie Formation (EG&G, 1995b). Depth to groundwater is approximately five to 20 feet with a hydraulic 
gradient of 0.01 Wft towards the east (EG&G, 1995~). Concentrations of 1,l-Dichloroethene, PCE, and 
TCE greater than RFCA Tier II groundwater action levels (DOE, 1996) are observed in groundwater 
monitoring well 70393, upgradient of IHSS 114, the Present Landfill, and in groundwater seep monitoring 
location 61495, above North Walnut Creek (Figure 1-1). 

2.0 FIELD ACTIVITIES. 

This section describes the sampling and data quality results collected per the SAP for the preremedial 
investigation of IHSSs 170, 174A, and 1748 (RMRS, 1997). Data requirements to support this project 
were developed using criteria established in Guidance for the Data Quality Objective Process, EPA 
QNG-4 (EPA, 1994). The data gaps, study boundaries, and decisions are described below. 

The primary data gap was the lack of subsurface VOC data for soil and groundwater. Twenty soil borings 
were advanced as shown on Figure 2-1 and thirty-eight subsurface soil samples were collected for VOC 
analyses to evaluate subsurface soil for VOC contamination equal to or greater than the RFCA Tier I 
subsurface soil action levels (DOE, 1996). Six groundwater samples were collected to characterize VOC 
contamination to assist with source delineation. 

Four groundwater monitoring wells were installed to the north, east, west, and south of IHSS 170 as 
shown on Figure 1-1, as part of the Groundwater Monitoring Program FY97 WARP and agreed to by the 
regulators. Hollow-stem auger drilling methodology was utilized and 20 composite soil samples from 
drummed soil cuttings were collected for TCLP-metals analysis for RCRA waste characterization. Soil 
analytical results for total VOCs were also used for RCRA waste characterization. 

2.1 Data Quality Objectives 

The data quality objectives for this investigation are summarized in Tables 2-1 and 2-2. Deviations from 
the SAP (RMRS, 1997) are a minimum of one VOC sample collected per boring instead of three per 
boring as planned due to shallow groundwater conditions encountered and one additional soil boring 
BH18997 was located southwest of BH17497 due to detectable concentrations of PCE 
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observed in subsurface soil. In addition, soil analyses were performed by EPA SW846/8260 instead of 
EPA SW846/8240. One soil boring, BH18897, was not abandoned and was subsequently utilized by the 
WARP to install monitoring well 01797. Investigative, quality control, and quality assurance samples were 
collected as summarized in Table 2-2. In addition, a summary of data usability on validated data is 
provided in Appendix E. 

2.2 Sampling 

Twenty soil borings were drilled during this investigation as shown on Figure 2-1 and samples were 
collected as described below. Borings were drilled one to two feet into groundwater or to a sufficient depth 
to confirm or collect groundwater samples. Thirteen soil borings were located over VOC soil gas survey 
anomalies delineated by the 1994 soil gas survey (Figure 1-1 and 2-1). Two soil borings were located 
over two additional areas of surficial oil staining (Figure 1-1 and 2-l), two soil borings were located over 
the two surface soil locations with detectable VOCs in IHSS 174A, and one soil boring was located 15 feet 
southwest of BH17497 where PCE was observed in subsurface soil. Two soil borings were located over 
two attempted well point locations approximately 570 and 680 feet east of IHSS 170 where anomalous 
organic vapor readings were observed by the WARP on August 28,1997 (Figure 2-1). Soil boring 
locations were radiologically surveyed using the Field Instrument for Detection of Low Energy Radiation 
'( FIDLER) per FO. 16, "Field Radiological Measurements". 

Subsurface soil samples were collected at five foot intervals, or where visible staining or other indications 
of VOC contamination were present Twefoot core runs using a split-spoon sampler were collected with a 
hollow-stem auger drill rig, logged in the field, and field screened for VOCs. A Photoionization Detector 
(PID) was used in the field to screen the collected core to assist in identifying the intervals where VOCs 
may be present Soil core was visually logged per the SAP (RMRS, 1997) by the field geologist and 
boring logs are presented in Appendix A Radiological screening samples, when required, were 
composited from the 0.5 foot interval above the VOC sample. Three surface soil samples were collected 
adjacent to BH17997 (Figure 2- 1) where the highest FIDLER survey measurements were recorded. 

Groundwater was encountered between 5 and 20 feet below ground surface in the investigation areas 
(Appendix A). Groundwater samples were collected either through the hollow-stem auger or from the 
open borehole with a bailer from each investigative area with sufficient groundwater from the western, 
upgradient, boring (Figure 2-1). 

2.3 Analytical Results 

Analybcal results for VOCs in soil and the RFCA Tier I subsurface soil action levels for VOCs identified 
during this investigation are summarized in Table 2-3. Analytical results for VOCs in groundwater and the 
Tier II groundwater action levels for VOCs identified during this investigation are summarized in Table 2-4. 
Form 1 VOC analytical results are presented in Appendix B. 

Analytes detected in the subsurface soil are methylene chloride, PCE, and napthalene. Concentrations of 
methylene chloride in subsurface soil that exceed ten times the maximum amount detected in quality 
control laboratory blanks, trip blanks, and rinse blanks and should be considered a positive result (EPA, 
1989) (Table 2-3 and Appendix B and E). However, the maximum concentration of methylene chloride of 
3,000 pg/Kg does not exceed the RFCA Tier I subsurface soil action level of 5.77 mg/Kg (Table 2-3). One 
sample from BH18997 had an estimated concentration of TCE of 360 pg/Kg, which is below the RFCA 
Tier I subsurface soil action level (Table 2-3). Napthalene was observed in one sample from BH17897 
with an estimated concentration of 390 pg/Kg, which is well below the RFCA Tier I subsurface soil action 
level of 1,460 pg /Kg (Table 2-3). Concentrations of PCE were observed in three subsurface soil samples 
from boring BH17497 with a maximum of 5.7 mg/Kg (Table 2-3). This concentration of PCE is below the 
RFCA Tier I subsurface soil action level of 11.5 mg/Kg (Table 2-4). No other VOCs were observed in 
surrounding borings (Table 2-3 and Figure 2-1). 
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Activity Results 
20 soil borings were drilled from 8 to 22 
feet or one to two feet into groundwater. 

~ A minimum of one soil sample per boring 
was analyzed for VOCs. Two QC 
samples (one duplicate and one rinsate) 
were collected per 20 real samples and 
one trip blank per cooler. Analyses were 
by USEPA VOA by SW846/8260. Three 

1 surface soil samples and one dup!icate 
~ were collected based on the three highest 

FIDLER survey rwults and analyzed for 
radioisotopes by HPGe. 
20 soil borings were drilled to a sufficient 
depth to collect ground water samples 
with six soil borings having a groundwater 
sample collected and analyzed for VOCs. 
Two QC samples (one duplicate and one 
rinsate) was colleder per 20 real 
groundwater samples and one trip blank 
per cooler. Analyses were by 
SWW8260. 

PCE was detected in 3 of 38 samples 
with a maximum concentration of 5.700 
p w g .  TCE was detected in one of 38 
samples with an estimate concentration 
of 390 pg/Kg. Napthalene was deteced 
in one of 38 samples with an estimated 
concentration of 390 pg/Kg. Methylene 
chloride was detected in 28 of 38 
samples with a maximum concentration 
of 3,000 p m g .  

1.1.1 -TCA was detected of 3 of 6 
samples with a maximum concentration 
of 14 pgR. PCE was detectd in 5 of 6 
samples with a maximum concentration 
of 1.700 pgL, which is less than 10 times 
the level obsewed in the method blank 
and therefore is eliminated from the 
sample results. Acetone was obsetved 
on 1 of 6 samples with a concentration of 
4 p a ,  which is less than the 
concentration observed in the method 
blank and therefore is eliminated from the 
sample results. TrichloMuomethane 
was observed in 3 of 6 samples with a 
maximum concentration of 40 pgA. TCE 
and 1.1-DCE were obsewed in 1 of 6 
samples with concentrations of 2.7 and 
5.5 p& respectively. 
VOC results as summarized above. 
TCLP-metals - see Appendix C. 

Characterize groundwater for the 
presence of VOCs. Assist with 
delineation of residual VOC source area. 

Number of 
Type of Samples R-EA L 

BH 38 
BP 20 

Characterize investigative derived 
materials (IDM) - soil cuttings from 
hollow-stem auger drilling for RCRA 
waste disposition. 

Number of Number of Number of 
DUPLICATE TRIP BLANK RINSE BLANK 

2 10 2 
1 NA 1 

ss 3 1 

One composite sample per borehole from 
20 soil borings were collected and 
analyzed for TCLP-metals. Two QC 
samples (one duplicate and one rinsate) 
were collected per 20 real samples. 
Results of VOC soil samples as 
described above were utilized for this 

NA NA 

I objective. I 
J = Estimated concentration of anlyte detected below method practical quantitation limit. 
B = Analyte appears in method blank. 
1,l-DCE = 1,l-Dichloroethene 
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Analytes detected in groundwater include acetone, methylene chloride, 1,l-DCE, 1,1,1-TCA, PCE, TCE, 
and trichlorotrifluoroethane (Table 24). One detectable concentration of acetone was observed which is 
less than the concentration observed in the laboratory method blank, therefore, acetone is eliminated from 
the data set (EPA, 1989).. Concentrations of methylene chloride in groundwater are less than ten times 
the maximum amount detected in quality control laboratory method blanks (16 pg/L), trip blanks, and rinse 
blanks and will be eliminated from the data summary (EPA, 1989) (Table 2-4 and Appendix B and E). The 
VOCs TCE and 1 , l  -DCE were observed in one sample location BH18897, downgradient of IHSS 170, at 
concentrations of 2.7J pg /L and 5.5 pg R, respectively. Both concentrations are below the RFCA Tier II 
groundwater action level. The VOC l,l,l-TCA was observed in two sample locations, BH17997 and 
BH18197, at concentrations well below the RFCA Tier II groundwater action level (Table 24). 
Concentrations of PCE were observed in two groundwater sample locations; one from boring BH17497 
with 1.7 mg/L and the second from boring BH18197 with 15 pg/L (Table 24). These concentrations of 
PCE are above the RFCA Tier II action level of 5 pg/L (Table 24). Trichlorotriffuoroethane (Freon 113) 
was observed in three sample locations BH17897 and BH17997 at concentrations of 3.5 J pg/L and 40 
pg/L, respectively and at sample location BH18897 with 4.6 J pg/L (Table 24). Trichlorotrifluoroethane 
does not have an action level under RFCA or a Programmatic Preliminary Remediation Guideline (PPRG), 
and is not considered a highly toxic compound. 

TCLP-metals analytical results for RCRA waste characterization are presented in Appendix C and 
discussed in Section 2.5, below. 

Surface soil analytical results for radiological isotopes are presented in Appendix D. Concentrations of 
radiological isotopes are below background and the RFCA Tier I and Tier II surface soil action levels 
(DOE, 1996). 

A summary of data usability on validated data is provided in Appendix E. 

2.4 Abandonment of Borehole Locations 

After completion of sampling at each location, boreholes were abandoned, except location BH18897 which 
was utilized by the WARP for construction of monitoring well 01 797. Each boring location was identified 
with the unique location number assigned on a survey marker. Each boring location was surveyed for 
northing and easting coordinates, and elevation using a Global Positioning Satellite receiver. Survey 
coordinates are noted on the boring logs in Appendix A. 

2.5 Waste Disposition 

Soil cutbngs generated by hollow-stem auger drilling were monitored, containerized, and managed per 
plant procedures. Drums were characterized as Investigative Derived Material (IDM) - soil, labeled as 
hazardous waste, and temporarily stored in RCRA storage unit 18.03 pending receipt of analytical results. 
Analybcal results for TCLP-metals are presented in Appendix C and VOA analytical results are 
summarized in Section 2.3. On the basis of the VOC analyses none of the IDM-soil exhibits VOC levels 
equal to or above the RFCA Tier I subsurface soil action levels. In addition, none of the VOC results could 
exceed a VOC toxic@ characteristic as defined in 6 CCR 1007-3, Part 261 -24. Therefore, the soil is not 
hazardous for VOCs per 6 CCR 1007-3, Part 261.24. On the basis of the TCLP-metals analytical results, 
none of the IDM soil exhibits hazardous metal concentrations per 6 CCR 1007-3, Part 261.24. Therefore, 
IDM-soil generated during this investigation will be placed back onto the surface of IHSSs l70,174A, and 
174B. 
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Summary of Soil VOC Analytical Results 

concentration of analyte detected below method practical quantitation limit; and B analyte appears in method blank. 

Table24 Summ 

+ RFCA Tier II Groundwater Action Levels (DOE, 1996) 
J Estimated concentration of analyte detected below method practical quanthtion limit. 
B Anatyte appears in method blank. 
N P  = Not available, there is no adion level per RFCA or PPRG for this compound. 

1,700 

ND-3 ND<5 

+ RFCA Tier II Groundwater Action Levels (DOE, 1996) 
J Estimated concentration of analyte detected below method practical quanthtion limit. 
B Anatyte appears in method blank. 
N P  = Not available, there is no adion level per RFCA or PPRG for this compound. 

ND<5 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

Detectable concentrations of PCE in soil and groundwater from location BH17497 are most likely a result 
of previous drum storage and handling operations in IHSS 174A. The proximity of adjacent soil borings 
(Figure 2-1) to BH17497 with no detectable PCE indicates a small area of residual diffuse soil 
contamination that is less than the RFCA Tier I subsurface soil action level for PCE. However, the 
residual PCE soil contamination appears to be contributing to groundwater contamination greater than the 
RFCA Tier I groundwater action level. Concentrations of methylene chloride observed in soil appear to be 
a laboratory artifact even though the EPA guidance for comparison of concentrations detected in blanks 
wim concentrations detected in samples indicates the results are positive. The concentrations of 
methylene chloride observed are below the RFCA Tier I subsurface soil action level and methylene 
chloride was not observed in the previous soil gas survey. The concentrations of TCE and napthalene are 
well below their respective RFCA Tier I subsurface soil,action levels. No other VOCs were observed in 
subsurface soil. 

Detectable concentrations of l,l,l-TCA and PCE were observed in groundwater from boring BH18197. 
The concentration of PCE is greater than the Tier II groundwater action level and is probably a result of 
previous storage and handling operations in the southeast comer of IHSS 170. Residual subsurface soil 
contamination is probably located to the west towards BH18097, where no VOCs were observed in soil or 
groundwater. BH18097 is located approximately 120-feet to the west of BH18197 (Figure 2- 1). 

Trichlorotrifluoroethane (Freon 113) was observed in two groundwater sample locations, BH17897 and 
BH17997. The source of the trichlorotrifluoroethane is probably residual subsurface soil contamination 
adjacent to and west of BH17997 in IHSS 1748, where the dumpster containing stainless steel metal 
chips and lathe turnings coated with freon-based coolants was located (Figure 2-1). A medium method 
detection level was used for subsurface soil which may have prevented detections of 
trichlorotrifluoroethane in subsurface soil. Location BH18897 also had estimated concentrations of TCE 
and trichlorotrifluoroethane and concentrations of 1 -DCE and 1,1,1 -TCA. The VOCs 1,l -DCE and I C E  
are breakdown products of PCE and IHSS 170 could have been the source of the contaminants. 
However, BH18897 is located downgradient of IHSS 170 and there could be other residual subsurface 
sources in the existing PU&D yard, which has been used as a materials storage area since 1972. 

On the basis of the analytical results from this pre-remedial investigation, a VOC contaminant source 
equal to or above the RFCA Tier I subsurface soil action levels was not identified and the area of IHSSs 
l70,174A, and 1748 will not require remediation. However, residual diffuse VOC contamination less than 
the Tier I subsurface soil action levels is present in IHSS 174A, which impacts groundwater in the 
investigative area. On the basis of the previous radiological evaluations and the limited radiological 
analyses performed as part of this investigation there appears to be no surficial radiological contamination 
equal to or greater than the RFCA Tier I surface soil action levels for radionuclides requiring remediation. 
However, the area should be'revegetated as a maintenance action to improve the proposed future use as 
open space due to the surficial debris and undesirable noxious weeds present at the site. According to 

RFETS ecologists, a recommended revegetation plan would consist of scarifying the upper 8-inches of 
topsoil, placing 3-inches of imported weed-free topsoil over the area, and then reseeding using an RFETS 
approved seed mixture, a no-till drill, and hydromulch. 
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Environmental Technology Site, Golden, Colorado, September. 

U.S. Environmental Protection Agency (EPA), 1989, Risk Assessment Guidance for Superfund, Volume 7, 
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EPA, 1994, Guidancefor the Data Quality Objectives Process, EPNG-4, September. 



APPENDIX A 

BORING LOGS 



US. DEPARTMENT OF ENERGY ROCKY FI;ATs PLANT FORM GT.IA :(REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGELOFA 
Borehole Number=#/ 70 9 7 surface mevation: L oo+’ 
Location - North: 751 B/ 9 East: to82088 Area: Zt f  5 5  170 
Date: s- /a-97 
Geologist: k# &/mi& 

C 40 320 %d Total Depth: l g  * 5  KL 

Sample Type. 5&.‘+ ~ G J  o L I f \ .  

Company: Project No.: 
4 Drilling Equip.: (!flz 75 . qf i  -3a/f  0 b 

EG&G LOGGING,dP 
APPROVAL 

w,6 
z 5  
a m  

m z  

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurernentS not possible. 
(2) Core breaks cannot be matched. accurare footage measurements not possible 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

20CKY FLATS PLANT BOREHOLE LOG 
3orehole NumbeF&)/ 70 9 7 Surface flevation: 0 O D +  

0 ,ocation-N rth: 751817 East: Z O 8 2 O B S  A r a r t f s S  I7 
Date: <J4/'97 n Total Depth: /5* 3 p'4 
seologist: h. tJc-J' Company: R W Z ~  Project N0.C 8 0 32 

Drilling Equip.: C/M( 7 < SampleType: 55 

PAGE =OF 

EG&G LOGGING / 
APPROVAL - 

i 4 
i 4 

DATE 12 3 lci 5 
I 

I I 

SAMPLE DESCRlPTlON 
4 p ) 9  I 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead 01 % weight. 
(1) Badly broken core. accurate footage measuiemenrs not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements no1 possible. 



US. DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM GT.U (REV: 2) ' 

PAGE 1 ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Nurnbwfifli 7 7 Surface mevation: b 005 
Location -North: 751 8 0 2  East: 30 8 205% Area: SS 170 
Date: 8- I 8 -5?  Total Depth: /g -  0 
Geologist: I n \ - & d .  Company: v~ fi < Project r40.13doJt4-m 
Drilling Equip.: e m F -2 SampleType: 5s 

EG&G L O G G I Y P  
APPROVAL ./f. - 

- 4 s  

NOTES: General: USCS is modified for this log as follo&: 
Materials amounts are estimated by % vdwne instead of % weight. 
(1) Badly broken core. accurate footage measuremenPs not possible. 
(2) Core breaks cannot be matched. a m a t e  footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole N u m b r  Si&/ 7/ 97 Surface Elevation: / p  0 0 5  

Location - North: 7 5  I 80 L East: 2 0 8 Z 0 5 Z  ha F # S S  / 7 0  
Date: 8-1g-9 7 Total Depth: 1 T 
Geologist: M * d PO d Company: fl*utbS Project No.: @AuJ20 2 
Drilling Equip.: dm6- I < Sample Type: 5 5 

P A G E L o F L  

EG&G LOGGINC 
APPROVAL - / 

I I 

SAMPLE DESCRIPTION 

t i  
NOTES: General: USCS is modified for this log as follows: 

kleriafs amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) h e  breaks cannot be matched. accurate footage measurements not possible. 



US. DEPAR-NT OF ENERGY ROC= FLATS PLANT 
FORM GT.m.(REv. 2) 

ROCKY FLATS PLANT_ BOREHOLE LOG 
PAGELOF& 

- _. 

EG&G LOGGING 
APPROVAL 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follo~m: 
Materials amounts are estimated by % volume instead of % weight. ~ 

(1) Badly broken core. accurate footage measuremen6 not possible. 
(2) core breaks cannot be matched. accurate footage measurements not possible. 



4 

$9 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

EG&G LOGGl 
APPROVAL 

t 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as followS: 
Materials amounts are estimated by 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

vdume instead of Yo weight. 

... . - __^.._ -. ..^_ _._ 



ROCKY FLATS PLAN 
Borehole Numbe 
Location . 

Drilling Equip.: 

EG&G LOGGIP/ZJ 
APPROVAL 

i 

- 
z 
0 

5 e 
?? n - 

SAMPLE DESCRIPTlON 

I L Y/l 

NOTES: General: USCS is modified for this log as follows: \ 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. __ 

_ _ _ _ _ ~  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

PAGE &OF? ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number &/?I73 9 7 Surface Oevation: t5 001% 
Location - North: 5 778 East 20s 203 L Area: Z 6 S  f7YA 
Date: g - f q - 9  ‘iL- Total Depth: /z * o  

Company: &tPl&S Project rbrd o 3WS Geologist: A?-dd 
Drilling Equip.: -7!r SampleType: 5s 

EG&G LOGGlN 
ADDDA\IAI DATE 

SAMPLE OESCRlPTlON 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measuremen6 not possible. 
(2) Core breaks cannot be matched. amrate footage measurements not possible. 



ROCKY FLATS PLANT BOREHOLE LOG PAGELOF& 
Borehole Numb.eK &t / ?!/ 9 7 Surface Uevation: k 00 7 
Location2 rtrt 4 East: Area: F ~ S S  (794 

Total Depth: -D 

Company: Em A s  Project No.: t&0j2cl E fi  
Date: 

Geologist: Drilling E' Equip.: (> .f. -7 SampleType: 3 s  

EG&G L O G G I N Y P E R V P <  
APPROVAL /,_..rl DATE q/z3 I I /4? 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

SAMPLE DESCRIPTION 

= ( , 6 ~  

/ 
NOTES: General: USCS is modified for this log as follows: 

Maieriah amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage meaurremenb not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 

- .- 



U.S. D E P A ~ T I ~ ~ ~ U T  OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number &+f- I 7(c q7 Surface Elevation: cb 407 
Location - North: .7</ 7 & ( ~  East: ZU,QZO/ 7 
Date: zO/ 9 1  Total Depth: 3 
Geologist: A d d  Company: &I /zs Project N o C ~ V ~ Z ~  

Sample Type: 55  Drilling Equip.: CMC 7 5- 

PAGE & w& 

Area: Z# 55 174LA 

AI 
- 

EG&G LOGGING SUP1 
APPROVAL ,- 

t 

I 

1 
NOTES: General: USCS is modified for this log as follows: 

9/23 /q 7 DATE I 

SAMPLE DESCRIPTION 

1 
Materiis amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

I 



f US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.l.4 (REV. 2) 

PAGE i ROCKY LOG 
Surface Elevation: b 
Area: zips( /7f;LA 
Total Depth: /z. D 

,meS 
Sample T y p 5  .e 

Borehole Number 

Date: 
Geologist: Company: 

DATE ~1 /=/v 
I 

I 

1 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as loll~ws: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. -fate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



US: DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 2) 

EG&G LOGGIN SUPERVIS R 
APPROVAL - 
L x  
82 u z  
0 -  

-1 

NOTES: General: USCS is modified for this log as follows: 
MaIerials amounts are estimated by % vdume instead of % weight. 
(1) Badly broken core. accurate footage measuremenk not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

A 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.w (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number S/4c/ 7r; 97 Surface mevation: Lp 00 ~ j z  

Location - North: 751 757 E&: Zof32033 
Date: sf-z/-9 7 Total Depth: / 3. 0 
Geologist: d d  Company: kWk% Project No.:eS D ~ Z G ~ A  
Drilling Equip.: cA7.E - 7 SampleType: 55 

Area: zH55 / 7fLA 

EG&G LOGGING 
APPROVAL 2 

SAMPLE DESCRIPTION 

NOTES: General: US= is modified for this log as follows: 
kk10I'k1S amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM GT.1A (REV. 2) 

APPROVAL DATE q/ 2- 3 IC( 7 
I 

I 

ir 
i ?  
! <  

- 

'i 
NOTES: General: USCS is modified for this log as follows: 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) core breaks cannot be matched, accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 
~ 

ROCKY FLATS PLANT BOREHOLE LOG PAGE\OF_L 

Borehole Number be \779? surface Etevation: cb 00 9 

Geologist: Company: P . ~ K  c 5 Project N o - W U ~ ~ ~ ~ A  

Drilling Equip.: SamDle TVPI 

0 Area: -655 1 2  
Total Depth: gdo F f 

e: s 3 - I a. 

EG&G L O G G I ~ U P ~ E - ~  
DATE 4/23/$ =)c APPROVAL I / 

SAMPLE DESCRIPTION 

d t, I ?  
7 Y  

i Iqod 
-0 

w 
NOTES: General: USCS is modified for this log as lollows: 

Malerids amounts are estimated by % vdume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) core breaks cannot be matched. accurate foolage measurements not possible. 



- -. 

54 . US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.W (REV. 2) 

4PPROVAL 1 - t  L 

PAGELOFA 3OCKY FLATS PLANT BOREHOLE LOG 
3orehole Numbm 3 # 172 9 7 surface mevation: k 0 I 

Total Depth: .//,c/ 

Sample Type: 5 5. 

Area: Z r j c s S  1 7 0  

f--- Company: j%Me 5 Project No.: l!~505202 

EG&G LOGGINWPERVISOR 
DATE 4 I 2 s  I q'sF 

I 

SAMPLE DESCRlPTlON 

NOTES: General: USCS is modified for this log as foU6ws: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measuremens not possible. 
(2) core breaks cannot be matched. accurate footage measurements not possible. 



US:DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGEZ~FZ,  
0 I I  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numb!?: bff / 7 8 9  7 Surface flevation: h 

b k t E a ~ t :  ,Z08/?08 Area: xi+& (70 

J Total Depth: I 4 
Company: &&!< Project ~ o . f & 3 a S  

Drilling Equip.: CMK- 7' SampleType: Is 

i 

DATE 
I 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
MaWriak amounts are estimated by % volume instead 01 % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. a m a t e  footage measurements not possible. 



5 U.S. DEPARTMEN" OF ENERGY ROCKY FLATS PLANT FORM GT.U (REV. 2) 

P A G E L O F  IOCKY FLATS PLANT BOREHOLE LOG 
3orehole Number 74  4 
.ocation - North 7.5 /Hi+ I 5 
)ate: 215 7 
Seologist: A% A / d  
Irilling Equip.: CHS - 7r 

Surface Elevation: 6019 
R17 Area: z& s / 7 r J R  7 7  

i E F -  Project t d o . : u u  vas- 
Sample Type: 

- 

33 

4PPROVAL --k& 

SAMPLE DESCRIPTION 

NOTES: Genera!: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of X weight. 
(1) Badly broken core. acartate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.W (REV. 2) 

I 
PAGEZOF& ROCKY FLATS PLANT BOREHOLE LOG 3 Borehole Number: sfl 179 37 

Location - North: 

Geologist: 
Drilling Equip.: 7 Sampie~ypi?: 55 

Total Depth: 72 
Company: PPI& 5 Project No.: et3~3zos 

Date: 
@ ~ ~ ~ ~ ~ ~ a :  

zOg ' 

DATE q / t l f  / c 1 7  
EG&G LOGGING? 
APPROVAL 

I - 
S a  
uz 
0 -  

SAMPLE DESCRlPTlON 

I I 

V 

-/4- 

/ 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % vdume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks tannot be matched. a m a t e  footage measuremenk not possible. 

Y 

A 



I 

7 
? 

35 
*i 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

?OCKY FLATS P U N T  BOREHOLE LOG PAGELOFA 
Surface Elevation: 

,omtion - North: 7-~ East: 7 7 7 Are= s / fs  
Date: 2 1  2-2/57 Total Depth: 7 7 0 
seologist: A L.J/?/d Company: 5 Project N o . d L ,  

Drilling Equip.: LMK 75- Sample Type: 5 < 

5 /7+A 3orehole Number /#/7 9 9 7  

EG&G L O G G I N Y I  
APPROVAL 1”’1 

I 

SAMPLE DESCRIPTION 

NOES: General: U S C S  is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

.. . ._ 



0 
f 

-4  

36 

US. DEPARTMENT OF,ENERGY' ROCKY FLATS-PLANT .. . .  ' - . . - '  . . . - . .  .'e ' :  ' -FORM GT.LA :.(REV. '2) . .  

I I I 
I 

SAMPLE DESCRIPTION ~ 

E 0 6 2  Malerials amounis are estimated by 3b volume instead ci 9,b weight. 
(1) sadly broken core. accurate foomge measurements not possible. 
(2) Core breaks cannot be matched, accurate lootage measurementS not possible. 

NOTES: Genera!: USCS is modified for this log as follows: 

p 7 / 7 o N R m  
O I 2 k H  Ap 
Q l 1 C R A  RB 

'B ! d o :  I.Qi>JI u.Qx)\:.:om CT.,*~O.LQ*&, 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT F0RM.GT.M (REV. 2) 

._ e*?.- PA% *:I. of- -. ROCKY FLATS PLANT BOREHOkEi-:LOG . *  - . 
Borehoie NurnbeE 9 7 Surface Uevation: /p 008 

East: t oRZoX 7 Area: S # S S  /76 
Total Depth: 0 

Geologist: -A?. d o *  d Company: /2J Project NO.U~VOZ, 
Drilling Equip.: CME - 7 < Sample Type: 5s 

EG&G LOGGING 
APPROVAL .-- DATE +y/+- 

SAMPLE DESCRIPTION 

NOTES Genera: USCS IS modified for this log as follows 

D P  / 7 & 7 / w a  
Maisrials amounts are estimated by :b volume instead of % welght 
(1) Badly broken core. accurate footage rneasuremenrs n a  possible 
(2) Core breaks cannot be matched accurate footage masurercefis not possible 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 2) 

ROCKY FLATS PLANT BOREHOLE:ELOG':- - PAGELOFA 
Borehole NurnbeK Surface Elevation: b /R 2 4 7 
Location - North: 751 SIpSEast: ZO82/?3 Area- Z k S 5  r 7 0  
Date: K h 7  / 4 7  Total Depth: /Q -0 
Geologist: d - & d  Company: R M e c  Project r i o . C B o 3 a S  
Drilling Equip.: c mf - 7 s Sample Type: S 5 
EG&G 
APPROVAL DATE 

SAMPLE DESCRIPTION 

I 
VOTES Genera: USCS IS modified for this log as follows ' ~ O S U  " p/7u/5-&q dJ-Y5 ,  

Maierials amounrs are h i m a t e d  by % volume Instead 3' 
( l j  sadly broken core. accurate footage measurements n51 possib!? 
(2) Core breaks cannot be matched. accurate footage msasuremens not possible 

welaht 

N 



Location-N rth: 7S/b05 East: Z O S Z / L S  

Geologist: 
Date: Y 724 / c ;  .-t 

Drilling Equip.: Cfnr - I <  

. d.4  g o b 3 0 0  NOTES, Genera:: USCS is modified lor this log as fol low: 
Malerials amounts are estimated by % volume instead of 46 weight. 
(11 Badly broken core. accurate footage measurernenfS not possible. 
(2)  Core breaks cannot be matched. accurate fooiage rn, -zurernors no1 Dosjlble 

/ZLi7 4 p /Tu/& &m 0 -d  
I 

EG&G LOGGIN 
APPROVAL 

! 

Surface Eievation: L on 7 

Total Depth: 8, 8 
Area: zhfs5\7-0 

Company: g? llz(r3 Project rh.C&?3asfi 
Sample Type: 55 

SAMPLE DESCRIPTION 



'.% 
Ya- '' U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT- .. - r . \ .  FORM GT.M @EV. 2) 

ROCKY FLATS PLANT BOR,EMOhE:&OG?:. * . PAGE( OFJ- 

Borehole Number: surface Uevation: b~Wh 
Location -loth; b Z 0  East: Area: ze> 5 7 0  

Geologist: L&%r z@3z/74 
Date: J Total Depth: 9 I b 

Company: &6'k-Z Project No.: CP,O.WA r 
Drilling Equip.: Sample Type: A 5 

EG&G LOGGIN 
APPROVAL ,L4 Y!4 ysc*\ DATE 

I 
- 

SAMPLE DESCRIPTION 

I / n  1 I 1 
UOTES Genera:. USCS IS modified for this log as follows zo63p3 RM 

Maleriais amounts are estlmated by % volume Instead o' :e w t q h t  / f i U (  BP/IL7/7n4+7 0 - 5 ;  
(1) Badly broken core. accurate footage measurements m possible 
(2) Core breaks cannot be matched. accurate fcotage msaurements not posslble 



dI 

US. DEPARTMENT OF ENERGY ROCKY FLATS-PLANT FORM. GT.W :.(REV. 2) 

? U  

w <  m 

i" 
I / n  I 

U 
NOTES. Genera:: USCS is modified for this log as follo'm: E O & S O /  

Maieriais amounts are estimated by % volume instead ol qb weiahr. f 3 p m 7 r P l M  o - f . /  
r u g  ( 1 )  Badly broken core. accurate footage measurements no: poss:bic 

( 2 )  Core breaks tannot be matched. accurate footage m- oasureme~~s mi possiole 



c I 3 

NOlldlH3SXl 31dWS 

c 
$ 
b 

e 

h 

m 



. I : -,'I 

.. . 

_. - 

. 

APPROVAL -1  -5 DATE 
I 

I 1 I I 
I 

SAMPLE DESCRIPTION 

IOTES: c 



EG&G ,.L OGG I yL 
APPROVAL 

.c- 

I 

- 
I 

&,o* 
. . . . . . . . . .  . -  .. . . . . .  . . . . . .  :.. ......... 

SAMPLE DESCRIPTION 

. .  . .  footage measore~pe+ not possibie. . 
led. d a t e  footage rnm&ments not possible. . .  



. ' . .'.E . .  . .  

SAMPLE DESCRlPTlON 

._..- . ! . .  

NOTES: mer& uscs is modified for this log as f o t l o ~ :  
hiat!?rials amounts are estimated by % VOIume instead of % weight 
(1) Badly M e n  core. acarrate footage measurements not possible 
(2) COfe#.maks cannot be matched. accurate footage meaSurementS no1 possible. 

4 

\ 2 

. .  '. I 
\, '; . .  - .. 

._ . 



NOTES: General: USCS is modified for this'log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1 )  &idly broken core. accurate footage measurements not possible. 
(2) &re breaks cannot be matched. accurate footage measurements not possible 



. .  .,, . . ,. .. . 

'BorehZe'Nurnkr \$89 surface Bevation: 5 9 9 5  

Geologist Company: e .v)l ES ' Project. ~0.~4303 w3 

. .  Area: P M + a  a = t + s 5 f 7 0  
Total Depth: St. b 

Drilling Equip.: Sample Type: 45 

EG&G L O G G I N F F  
APPROVAL 1- 

A 
DATE 

I I - .  
1 I I , 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead 01 % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage m=aswemenlS notpossible. 



. .  . . 
. .  

US. DEPARTMENT OF ENERGY. ROQCV'FLATS 'PLANT.-. 1:- 1 . 

ROCKY BOREHOLE LOG 
surface aevation: 5995 
&a- p44+ 3, r&.5 / P O  
Total Depth:&>sd 
Company: Project NO.:CHOU@X 

7Lp %? East: 208 Z 78 0 
Borehole Number 

Drilling Equip.: c& E - 7 SampleType: 45 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts &e estimated by % volume instead of Yo weight. 
(1) Badly broken core. accurate footage measurements nd possible. 
(2) d e  breaks cannot be matched. accurate footage measurements not possible. 



Surface Elevation: 
Area: 

Company: Pm&S Project No.: CZW3;zPzI 
Drilling Equip.: SampleType: SS 

EG&G LOGGING9 
APPROVAL A 

Q- 

SAMPLE DESCRIPTION 

IOTES. General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight 
(1) Badly broken core, accurate footage measuremenis not possiblc 
(2) Core breaks cannot be matched. accurate footage m, -asurernefis not possible. 

.._ . . 



EG&G LOGGINGT-qCOR 
APPROVAL 

SAMPLE DESCRIPTION 

UOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of %weight 
(1) Badly broken core. accurate footage measuremens not possible. 
(2) &re breaks cannot be matched. accurate footage measurements not possible. 



e 

APPENDIXB 

VOC ANALYTICAL RESULTS 

c 



. .  - .  . .  

IHSS 1701174 SAMPLE COLLECnON FORMS 
LOGBOOK ER-IHSS 170/1744-B-97-222 
DATE: 4 1 1 s  f97 

RIN#: 97A24 38 SAMPLERS: 

Page I 

QC/PEER REVION: 

+$ 



IHSS 1701174 SAMPLE COLLECTION FORMS 
LOGBOOK: ER4HSS 170/174-LB-97-222 
DATE: 8 ll8lst 

Page 1 o f 1  

- 0 
RIN#: 9 7 A 2 4 a  SAMPLERS: m 42 Wmh 



IHSS 1701174 SAMPLE COLLECTION FORMS Page 1 of,L LOGBOOK: ER-IHSS 1 7011 74-LB-97-222 
DATE: B/Z//9 7 

RIN# 97A2490 SAMPLERS: ,&A 



IHSS 170/174 SAMPLE COLLECTION FORMS Page 1 ofl, 

LOGBOOK ER-IHSS 4 70/174-LB-97-Z2 
DATE: 3 120197 

I 
a 

RIN# 97A24 ''59 SAMPLERS: r ( i  IJ.)Q& 

. .. . .. . .  
. .  

. .  :: , .*, ) 
... 



Page I .rl, IHSS 1701174 SAMPLE COLLECTION FORMS 

DATE: %/25/97 

RIN#: 97A24 4% SAMPLERS: 

LOGBOOK: ER4HSS 17011 74-1-B-97-222 

QC/PEER REVIEW: &&!f+ K h ,  /Q+ 
Print&gn/Date 

1 

I TIME ~ E N T  p o r n  RFEDS # ILOCATION QC I 

VOA MET RAD TB RS DUP 

VOA MET RAD 



IHSS f70/174 SAMPLE COLLECTION FORMS 
LOGBOOK: ER-IHSS 170M74-LB-97-222 
DATE: g l t r / g 7  



. 
LOGBOOK ER-IHSS 170/17dLB-97-222 
DATE: %-Z%--l 

RIN# 97A24qq SAMPLERS: a. R .. beA 
QC/PEER REVIEW: 
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IHSS'i701174 SAMPLE COLLECTION FORMS PaSelafL 
LOGBOOK: 'ER-IHSS 17011744597-222 

0 
DATE: 8-27-S7 

RIW: 97A2493 SAMPLERS: hi - .  h? Lo A 
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IHSS i70Ii74 SAMPLE COLLECTION FORMS 
LOGBOOK ER-IHSS i70/174&&97-222 

pase 1 of- 

DATE: 9/M4 7 

QCIPEER REVIEW: M m + v +  

I 

RIN# 9 7 A 2 4 a  SAMPLERS: A& /A/ OP J 
PrindignlDate 1 1  ( I  

TIME ANALYE WEDS # LOCATION QC 
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IHSS 170/174 SAMPLE COLLECTION FORMS 
LOGBOOK: ER-IHSS 170/174-~B-97-Z2 
DATE: 9/// 4 7  

Page 1 of 1 

. .  tL ::: 

RIN#: 97A24 47 SAMPLERS: /fi, /I,J,J 

QC/PEER REVIEW: 
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Volatlle Organ ICs by GCMS 
Method SW8260 

U I -  
u !  
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P. 9 

- Volatile Organics *by GCMS 
Method SW82W 

Surrogate Recovery 

. 
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Volatile Organics by Gc/1IIIs 
~ e t h o d  swa260 

P. 7 
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Volatile Organics by GC/NIS 
Method SW8280 

P. 6 

Surrogate Recovery 

. .  



Volatile Organla by GCIMS 
Method SW260 

Surrogate Recovery 



Volatile Organics by GCMS 
f&afi~ad SW8260 

P.38 



Volatlle Organics by OCMS 
Method SW8260 



Volatile Organics by GCIMS ' 

Surrogate Recovery 
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Volatile Organics by' GCllVlS 
Method SW8260 

P. 33 
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Volatile Organics by GCMS 
Method SW8260 
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Volatile Organics by GCMS 
M a 8 w 8 2 6 0  

Surrogate Recovery 
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Volatile Organlcs by GCMS 
NMbd SW8260 

P.36 

76-13-1 
e7444 
....... --- 
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e Volatile Organics by GCMS 
8W8260 

P.37 



Volatile Organics by G C N s  
MW8\1118260 

P.38 

Surrogate Recovery 
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Volatile Organics by GCMS 
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Volatile Organics by GCMS 
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Method SW8260 

P. 41 

Surrogate Recovery 
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Method SW8260 
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Volatile Organics by GC/MS 
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Method Sw6280 

a 000025 



Volatile Organics by GCMS 
Method SW8260 
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Surrogate Recovery 
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P. I1 SEP 18 '4 18:- 

Volatile Organics by GCIMS 
Method SW8260 

Tentatively Identified Compounds 

Lab Name: Paragon Amiyura, tno. 
Work Order Number: BmaOlS 

Client Name: bbw-HiU Ca, U C .  

CUer%Project ter: FUN S87A2446 
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Method 8ws260 
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Volatile Organics by GCNS 
Method SW8280 
Method Blank 
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Volatlfe Organics by GCMS 

Method SW8260 
Method Blank 

P. 3 

Surrogate Recovery 

U = tede than the Reportins Limit 



Volatile Organics by GCIMS 
Methad SW8260 
Method Blank 



Volatile Organics by GCMS 

Surrogate Recovery 



82 '9 84:31pM cyI#LMIa 1-m P. 24 

Volatile Organics by GCMS 
Method SW8260 
Method Blank 
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SEP 82 '97 l34:3zPrl FtwSuN #J#YTIcs 1-m P.25 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

Surrogate Recovery , 
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Volatile Organics by GCMS 
Method SWB260 
Method Blank 
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Volatile Organics by GCMS 
Method -0 
Method Blank 



P. 56 

Volatile Organics by GCRAS 
Method sw82w 
Method Blank 

s.mplcAfiqwt: 5 
flmlVdum6: 5 
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Volatile Organics by GCINlS 
. Method 8W8260 

Method Blank I 
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Surrogate Recovery 
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Volatile Organics by GCMS 
lylethod SW8200 
Method Blank 
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Lab Name: RProgon Andytia, k 
woc(c0rderNumber: 9708323 

G l i a  Name: lCaiw4 co., uc. 

v -  

CASNO Sunogete Analyte Reult Unitb Spike Percent Control 
Amount Recovsry Llmtts 

W L e w r r o n u o R o s a a w E  49.1 ugn 50 98 ss-trs 

2037- Tow- 51.7 Uy 60 103 Ea - 110 

d 

..-.. 
6a 98 85-115 .- 48.2 w 1W643-7 wBR9MOPLUORO#EMAWt 

b 

SEP 83 '97 12:58pM FawGOri fwLrrIcs INmFORQm P.74 

Volatile Organics by GCIMS 
Method SW8260 e Method Blank 

Surrogate Recovery 

I I1 
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Volatile Organics by GCAMS 

-sW8260 
Method 8lank 
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c#~Od8w8260 
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Volatile Organics by GCIMS 
Method ~ ~ 8 2 6 0  
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Volatile Organics by GCIMS 
Method sws2go 
Method Blank 
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Volatile Organics by GClMS 
Method -280 

Teitathrely Identified Compound8 





SD) a9 '4 69:eiml- mmcs INcoFzp(rzATED P.33 

Volatile Organics by GCIMS 
Method 8W8260 
Method Blank 

U = Less than the Reporting Limit 
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e Method SW8260 
Tentatively Identified Compound8 
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Volatile Organics by GCMS 
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Method Bfank 
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Surrogate Recovery 
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Method Sw8260 
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APPENDIX C 

TCLP-METALS ANALYTICAL RESULTS 



Pre-Remedial Investigation of 
IHSSs 170.174A, and 1748 

. .  

VOA analyses were evaluated in res& to F0.29 and TCLP metals analyses were evaluated manually against Table 6-1 (F0.29) 

Page 1 
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A P E N D  4 
TCLP REGULATORY LEVELS m s R I S K - B A S E D  CONCENTRATIONS 

TCLP CONSTlTUENTS OF CONCERN MAXlMUM CONTAMINATION LEVELS 
6-1 

CHEMICAL 0- 

A!SClUC 

I 
I 0.4 

REGULATORY LEVEL 
5.0 

a 

Carbon unachl on& 
chlordmc 

chloroknzatc 

chloroform 

1 .o 
0.5 

0.03 

100.0 

6.0 

oOcsol 200.01 

200.01 



OCT-20-97 HON 14:OO 
a P o  20 

v 
RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 

Y 

U . S .  EPA - CLP 

1 EPA SAMPLE NO. 
m0-C ANAI.rySES DATA SHEET *'R 

I 97?i2438-003.005 

SIX; No.: 97A2438 
I-- 

3 

Lab Name: GENZRAL-ENG--WS- 
Lab Code: Case NO. : SAS No. : 
Matrix (soil/water) : WATER 
Level (low/med) : rxIw_ D a t e  Received: 0 8 / 2 8 / 9 7  

Contract: KEC000497- , 

Lab SamBle ID: 9708579-01 

% Solids: -0 .0  

Concentration Units (ug/L or mg/kg dz-y weight ) :  

CAS No. - 
7429-90-5 
7440-3 6-0 
7440-3 8-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-7 0-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7 43 9 -92- 1 
7439-95-4 
743 9-96-5 
7440-02-0 
'7 440-09-7 
7782-49-2 
7440-22-4 
744 0-23-5 
744 0-2 8-0 
7440-62-2 
744 0-66-6 
744 0-31-5 
7480-61-1 
7440-24-6- 
7439-93-2- 
7439-97-6- 

C o l o r  Before: - 
Color After: 

coments3: 

con cent ratio^ 

,,-,34; 
1.4 
,2. ! 

40t 
3 . t  
0.5; 

4790( 
~~ 

16.1 
75.t 

7 .; 
- 499( 

6.E 
1030C 
2 03 - -'25.4 
181C - 4.c 
1.1 

i39oooa . 2.4 . 0;5a 
20.0 

3 - 3  
9 . 0  - 295 
2.0 
1.0 

C l a r i t y  Before : 
C l a r i t y  After: 

Texture : 
19r ti f ac ts : 

ILM02 - 1 FORM I - IN 
' 1  ' V  



OCT-20-97 HON 14:OO RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 Pa 21 v 

Apalyte 

a-m 
Arsenic,  

Bexyllium 
Cadmi-- 
calciucq_ 
c b r o m i ~  
cobalt- 
caw=-. 
- a ! .  
ldagnesium 
-==e 
Nickel- 
Potassium 
Sel&uq- 
Silver- 
sodium- 
Thalli- 
V&Ul€td im 
zinc 
Tip- 
uranium- 
Strontium 
Lithium,, 
M=cuxy_ 

--w- 

1 EPA SAMPLE NO. 
INORGANIC .AN?GYSES DATA S v  

. I  I Q 

Concentration 

732 

6.3 
. . - - 2 9 5  

3.2 
2.2 

34000 
85.1 
55.4 

. ,133 
33200 -- 1.2 

7350 - 897 
140 

4000 
3 -7 

0.60 
. l390000 

2.4 
186 
141 
2.4 
9 . 0  
19 8 
2 . 0  
J . 0  

2.0 

I 197A2438-006.010 
L a b  Name: GENERAL_ENGINEERING-LAJ3S- Contract: xMC000497- 
Lab Code: 
Matrix (soil/water) : ~ T E R  L a b  S&&e ID: 9708579-02 
Level (low/med) : Date Received: 0 8 / 2 8 / 9 7  

Case No. : SAS No. : SDG.No. : 97A2438 

% Solids: -0.0 

. .  

I 

Concentration flnits (ug/L or mg/kg dry weight.) : E / L -  --- 
CAS No. 
---- 
7429-90-5 
7440-36-0 

7440-39-3 
7440-41-7 
744 0-43-9 
7440-7 0-2 
7440-47-3 

7440-50-8 
7439-89-6 
743 9-92-1 
7439-95-4 
7439-96-5 
7 4 4 0-02- 0 
7440-09-7 
7782-49-2 
7440-22-4 
7 44 0 -23- 5 
7 440-2 8-0 
7440-62-2 
7440-66-6 
7 44 0 -3 1-5 
7440-6 1-1 
7440-24-6- 
7439-93-2- 
7439-97-6- 

7440-38-2 

7440-48-4 

- 
-- 

I__.- --- 
Color Before: 
Color A f t e r :  

Comments : 

I 

Clarity Before : Texture: 
C l a r i t y  After :  Artifacts: 

.- - 
C.  - 

POW 1 - IN 132402.1 
I 3 



it 

EPA SAMPLE NO. 1 
INORGANIC ANALYSES DATA SHEET 

* 1p 

I Q '.u 

Lab Natne: GENERAL-ENGINEEXING-LABS- Con 
Lab Code: Case No. : 
Matrix (soil/water) : WATER 

0.0 % S o l i d s :  
Level (low/med) : LOW- - 

tract: KHC000497- I97A2437-006.010 

SAS No. : SIX; NO.: 97A243 
Lab Sample ID: 9708500-02 
Date Received: 08/26/97 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Analyte Concentratio I I CAS No. 

58 
2. 
3. 
53 
3 .( 

7429-90-5 AluminUm_ 
7440-36-0 Antimony- 
7440-38-2 Arsenic 

7439-92-1 
743 9-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7 7 82' -4 9 -2 
7440-22-4 
7440-23-5 
7440-28-0 
1440-62-2 
7440-66-6 
'440-31-5 
'440-61-1 
'44 0 -2 4-6- 
'43 9-93 -2- 
'43 9 -97 -6- 

Color Before: 
Color After: 

, Comments: 

1 Nickel- 
Potassiun 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
zinc 
Tin 
Uranium- 
Strontium 
Lithiurn- 
Mercury_ 

112 
317C 
2 . s  
2 - 2  

140000C 
I 3 - 4  

0.96 
30.3 
3.6 
9.0 
277 
5.9 
1.0 

Q 

- 
E -  

. 

Clarity Before: Texture : 
Clarity After : Artifacts: 



1 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43 -9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440- 02 -0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7 4 4'0 -2 8 - 0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
7439-93-2- 
743 9 -97-6- 

U.S. EPA - CLP 

- 
2.5 U 
523 - 

- -2.6 - 
1.3 B 

34100 - 
- 45.6 B 

- 
30.3 - -E- 

Copper- 16.4 B -E- 
Iron 6100 - -E- 

399 - Lead 
Magnesium 6670 - 
Manganese 1810 - 
Nickel- 49.8 - 
Potassium 3340 B -E- 
Selenium- 4.6 B 
Silver- 0.60 U 
Sodirlm- 1460000 - 
Thallium- 4.8 B 
Vanadium- 0.40 U 
zinc 50.4 2% 
Tin 2.0 B 
Uranium- 9.0 u 
Strontium 211 - 

4.9 B ' 

EPA SAMPLE NO 1 
ai INORGANIC ANALYSES DATA SHEET - 

I I 

Antimony- 
Arsenic 
Barium 
Beryllium 
Cadmium- 
Calcium- 

I 197~2437-003.005 
L a b  Name: GENEXAL-ENGINEERINGJZBS- Contract:  KHC000497- 

 ab Code: Case No. : SAS No. : SDG NO. : 97A243 Matrix (soil/water) : WATER Lab  Sample ID: 9708500-01 
Level (lowhedl : LOW- Date Received: 08/26/97 
% Solids: -0 * 0 

215 la- 

iI  
Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 
Color A f t e r :  

cents : 

Cobalt,, c h r o m i u m _ l -  

Clarity Before: Texture : 
Clarity After: Artifacts: 

FORM I - IN IL4FI02 - 1  I y! 
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7 1  

OCT-20-97 HON 13:59 
0 

B P 1 7 0 0 5 R f i  

- =- 
A r s d C -  
Barium,_ 
Betyrlium 
Cadmiiml, 
Caltci- 
chromiinn_ 
cobalt-, 
C W -  ==- 
m G  
Mugnesitm 

- t i m r n t v  

U.S. EPA - CLP 

-e-.- 

,785 

4 .2  
*452 

-2.5 
0 .41  

~ 44000 
38.4 
40 .1  
26 .3 
U500 

4.3 
8720 

-1. a 

EPA SAMPLE NO. 
d 

1 
c I- I 

- m0-C W E S  DATA SiESl" 3 

Hanganese 
Nickel,, 
Potassium 
Gel&lXll- 
S i l v e r , _  

lkl l ium- 
V w a d i u m  
Z i a C  
p h  
maniunL 
Strontium 
t i a w n -  
-cury_ 

Lab Name: G R N E E t A L - E N G ~ K R ~ - U B S -  Contract: KHcoOOrlC*7- 197x2439-004.007 - I 
Lab Code: Case NO. : SAS No. : SDG No. : 97A2439 
Matrix (soil/water): W A ~  Lab Semple ID: 9708586-01 
L e v e l  (low/med) : Low, D a t e  S.eceived: 
% Solids: 0 . 0  

43 0 
43.8 
2890 
2.3 

0.60 
u20000 

3.1 
0.69 
66.9 
1.6 

.-9.o 
251 
3 - 8  
1.0 

Color Before: 

Concentration 
---- 
CAS No. - 
7 429-9 0- 5 
7440-36-0 
7440-3 8-2 
744 0-3 9-3 
7440-41-7 

7 44 0-70-2 
7 4 4 0-4 7 -3 
7440-4&4 
7440-50-8 
743 9-8906 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 

7440-22-4 
7440-23-5 
7440-28-0 
7640-62-2 
7440-66i6 
7440-31-5 
7440-61-1 
7440-24-6- 
7439-93-2- 
7439-97-6- 

7440-43-9 

n82-u-a 

- 

--- 
Color A f t e r :  

. Conwents: 

Units (ug/L or w/kg dxy weig1.t)  : UG/L- - 
I Analyte Concentration 

-- Clarity Before: - Texture : 
C l a r i t y  After: Artifacts : 

0 a- - 

FORM 1 - IN 112402 - 1 
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;i 

CAk No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 

c 

- - 
I 

Analyte Concentration C Q M 

ath~-  1.8 U P- 
- -1- . - -c- - 
A l h -  546 - --- p- 

Arsenic- 5 . 4  B -- p- 
B a r i c  441 - ~ --..- p- 
Beryllium 2.5 - --,.- P- 
add.- 0.60 B P, 
W C i -  56500 - ,__..- P- 
-m 20.3 - -- P- 
COW- 31.7 B ._ P, 
Capper- 11.5 B P- 
Iroa 3650 - ,--- P- 

Manganese 224 - -- p- 
Nickel- 14.9 3 P- 

Lead 49.0 3 __ P, 
Magnesium 11600 - .--.- p- 

OCT-20-97 HON 14:OO RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 P. 19 P v 
0P\?oob RI'vt 

U . S .  EPA - CLP 

7440-09-7 IPotassium 
7782-49-2 S a d -  

7440-23-5 
7440-28-0 Thallitnq 

7440-66-6 Z ~ C  

7440-61-3 Uraniurq 
7 4 4 O -2 4 - 6- S tr-tia 

7439-97-6- Me-- 

7440-22-4 SiIVer 

7440-62-2. V m d i t p q _  

7440-31-5 T h  

7439-93-2- L i t h i c  

--- - - 

1 EPA SAMPLE NO. 
0 m R G A N I C  ANAtYSES#ATA W T  iB I-- I 3 C 

- 1850 B . P, 
3 .0  8 P, 

1380000 - __ P- 
--2.d U P- 

*60.3 - P, 
4.2 B P, 
9.0 U -- P- 
317 - .__ P- 
3.2 3 "--- p- 
1.0 u .-_I.- AV 

- - 1 . 5  B P, 

3.4 B -A._- p- 

- 

- --- - - -- - - -- - 
- -- -- 

'1. - --- - - --- -d 

I 197~2439-008.016 
Lab Name: G E N E R A L - E N G m - r n S -  Contzuct: K9CO00497- 

E z a t r i x  (soil/water) : WATm 
Level (low/med) : m- Date Rece ived:  

Lab Code: Case No.: SAS No.: SDG No.: 97A24j-9 Ti& Sable ID: 9708586-02 

% Solids: -0 - 0 

Concentration Units (ug/L or mg/kg d r y  weight): UG/L- 

Color Before: Clarity Before: Texture : 
Color After: .___ C l a x i t y  After: Artifacts: 

Comments : 



OCT-20-97 HON 13:58 RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 P, 16 
3 9 a 

. .. 
1 EPA SAMPLE NO. 0 

I" 1 
9) INOR-C ANALYSES DATA SmETa 

I 97A2440-003.007 
Lab Name: G-G-JABS- Contract: KHC00049'7- 
Lab Code: Case No.: --- SAS No.: - SDG NO. : 97A2440 
Matrix (soil/water) : WATER Lab Sample ID: 9708585-01 

D a t e  Received: &vel (low/med) : -- 
% Solids: -0 0 

,I 

Concentration Units (ug/L or mg/kg dry weigh:) : UG/L- 

I 

Color Before: 
Color After: 

CIk No. - 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-43-7 
7440-43-9 
7440-70-2 
7440-4'7-3 
7440-48-4 
7440-50-8 
7439-09-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7 4 40 -62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
743 9-93-2, 
7439-97-6- 

Concentration 

398 
1.8 

. 4.6 
43 5 

a - 6  
0.52 

41600 
80.2 
64.2 
14.4 

1.2 -- 8220 
861 

32.3 
203 0 

2 -3 

1320000 
2.4 - 11.5 

-55.6 
-1.4 
9.0 
244 
3.5 
1.0 

883 Q 

o .7a 

c 

C l a r i t y  Before: Texture : - C l e i t y  After: Artifacts: 

- 0  --. 
- 
- 

FORM 1 - rm02.1 
: 7  



P, 17 ET-20-97 ;ON 13 : 59 RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 
F '(lr 

EPA SAMPLE NO. 1 
l X O I 2 o A N I C ~ Y S E S  DATA SHEET a * 

I I 

I I97A2440-005 - 010 

Lab Sample ID: 9708585-02 

Lab  Name : G-INEBRING-,ABS- 
Lab Code: . 

M a t r i x  (soil/water): nrn 
Level (low/meB) : Date R $ S c e i v e d :  

Contract: RHCOOO49 7- 
Case No.: SAS No. : SDG No. : 97A2440 

% Solids: -0.0 

Concentration Units (ug/L or =/kg dry weigh:): UG/L- 

I 

Color Before: 

CAS No. 

7429-9 0-5 
7440-36-0 
7440-3 8-2 
7440-39-3 
7440-4 1-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 

-. - 

7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
'7440-02-0 
7440-09-7 
77 82 -4 9L2 
7440-22-4 
7440-23-5 
7440-28-0 

7440-6676 
7440-31-5 
7440- 61-31 
7?140-24-6- 
7439-93-2- 
7439-97-6- 

7440-62-2 

--- - - 
3 - - - 2 

Color A f t e r :  . - 
Comments: 

Analyte Concentration 

Aluminum, 3 49 
Antimony 2.7 
k S & C -  3.3 
Baxi- ,491 
Beryllium 2.8 
Cadmiuq- 1.8 
Calcium- 41100 
chzomim 68.0 
Cobalt- .68.0 
capger__ -. 6.9 
- 0 L  4760 
-aL- 6 . 8  
Magnesium 9510 
Manganese 788 
Nickel- 24.0 
Potassium 3200 
Geldm 5.4 
Silver- -1.0 
-=L-- u90000 
Thallium.. 4.0 
vanaditnp --- 0.40 

C l a r i t y  Before: 
Clarity After: 

-- 

Pexture I 
krtifacts: 

L_C 

--e- 0 - 
----_. 

28 FORM I - IN ILlM02 L 1 

IV4 



ET-20-97 HON 13:a RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 
$ * 9 

Analyte 

AlrnntnlnQ.. 

~ S d C -  
Bariuq- 
Beryllium 
C a c h i ~  
C a l C l i r n a ,  
-4- 
Cobalt- 
-mer,, 
= o b  
k a L  
MagneJ3iUn 
--e 
Nick- 
Potassium 
Selenitm\, 
S i l m -  
-L 
Thallium. 
V q a d i m  
zinc- 

Uranium. 
Strontium 
L i t h i c  

h 

-cury, 

P, 15 

Concentration 

347 
-r 2 .1 

2 - 5 
-332 

3.1 
0.65 

42200 
29.8 
42.4 
23.7 
8710 
16.5 
8850 

42 0 
43.8 - 2660 

4.1 
0 -60 

1420000 
2.4 

0.40 
31.3 

1.5 
9 . 0  - 254 
2 . 6  
1.0 

1 EPA SAMPLE NO. 0 
s ''I- 

$9 INORGANIC ANAxlYSES P'EA V T  

I 197A2441-005.007 

Matrix (goil/waterl : WATER Ldb %-le ID: 9708587-01 

Lab Name: tsmazmL-=--W- Contract: KHC000497, 
L a b  Code: . Case No. : SAS No.: 

L e v e l  (low/ared) : Low, 
% Solids: -0.0 0 8/27 f 43. 

S W  NO. : 97A2441 

D a t e  k.eceived: 

Concentration Units (ug/L or mg/kg dzy w e i g k t )  : uG/L- 

Color Before: 
Color After: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

7440-48-4 
7440-50-8 

7440-07-3 

7439-89-6 
7433-92-1 
7 4 3 9- 9 5-4 
7439-36-5 
7440-02-0 
7440-09-7 
7'1 82-49-2. 
7440-22-4 
7440-23-5 
7 440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6, 
7439-33-2, 
7439-97-6- 

I 
I 

C l a r i t y  Before: 
C l a r i t y  Aftex: 

-- -- 

Texture : 
Artifacts I - 

Comments : 

a 



't ET-20-97 HON 13:56 RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 P, 10 19 9 

g p  170lOR(LZ U-S. EPA - CLP 

I =A SAMPLE NO. 
L 

e + a+ I N O R W I C  ANZj.LYSJ3.S DATA SHQET 

i 

I 97~2442-005.009 
Lab Name: GENEFtAL-ENG;S- Contract: KBC000497- - 

Level (low/medl : 

Lab Code: Case No.: SAS No. : I SDG No. : 97m442 
Matrix (soil/water) : ~ ~ ! r q z  Ldt, S-le ID: 9708584-01 

Date Received: 08/27 /97  
B Solids: -0 I 0 

Concentration Units h g / L  or -/kg dry weight1 : UG/L- 

CAS No. 

7429-90-5 
7440-3 6-0 
7440-38-2 
7440-39-3 
7 4 4 0 -4 1-7 
744 0-43-9 
7440-70-2 
7440-47-3 
7440-48-6 
7440-50-8 

743 9-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7 7 02-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
744 0-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
7439-93-2- 
7439-97-6- 

mg-ag-6  

- 

Color Before: - 
Color A f t e r  : 

Comments : 

- 

Analyte Concentratioa 

426 - 1.8 
3.5 
624 
2.6 

0.65 
34200 

72.4 
92 - 4  

-22.3 - 5910 
8-4  

6790 - 3 610 
48.7 

. 2780 
- 4  -3 

0.97 
-.U 60 0 00 

4.4 
0 -41 

-.-SO 7 
1.3 

. 9 - 0  
r ,195 - 5.6 

1.0 

. .  - 

Clarity Before: 
Clarity After:  

Texture : 
Artifacts: 



I 

---- -- 
7429-90-5 AluminUrq_ 550 - - - P- 
7440-38-2 AZS+C- 2.5 Up- P- 
7440-39-3 Baziw . 309 -, _-, P- 

7440-70-2 Calciuxq- 36900 - P- 
7440-48-4 c0-t- 146 - p- 

7439-89-6 Iro4 2 09 0 0 P, 

7439-95-4 Magnesium 8010 - ~--, P, 
7439-96-5 mngaaese 481 - ,-,- P- 
7440-02-0 Nickel- 60.6 - P, 
7 44 0-09-7 P O t a S S i U m  2190 B P, 
7782-49-2 Seleniw 3.3 B R, 
7480-22-4 Silver,_ 1.7 B _._ P- 
7440-23-5 S d 9 . c  13 9 00 0 0 P- 
7440-28-0 ‘phalliu~q_ 2.4 U P, 

7440-31-5 T 4  , 
7440-61-1 Uranium- 
7440-24-6- Stratiurn 
7439-93-2- Lith im-  5.1 B P, 
7439-97-6- &ercury_ 1.0 U -_ AV 

7440-36-0 ath-- -1.8 u -- P- 

7440-41-7 Beryllium 3.5 -,-I- p- 
7440-43-9 0.50 B -- p, 

7440-43-3 ad=- U T  - -- p- 

7440-50-8 Cogpar .. . .  234 ---p- 

7439-92-1 Le& 4.9 8 -- P, 

7.440-62-2 Vanadirm- 0.70 8 P, 
7440-66-6 Z ~ C  1400 c:-- p- 

- - -- 
I_ 

OCT-20-97 HON 13:56 RAD ENGIEIEERING BLDG 690 FM NO. 303 966 3389 
9 1 

P. 11 

I 97A2442-009.014 

L a b C o d e :  .- Case No.: I STX; NO.: 9 7 ~ 2 4 4 2  

Lab Name: G I Z N E F U X L E N G ~ J A B S -  C o n t r a c t :  XHC000497- 
SAS No.: __ 

M a t r i x  (soil/water) : YSATKR 
Level (low/med) : -- Date Received: 08/27 /97  

Lab Sample ID: 9708584-02 

8 Solids: -0 .0 

Color Before: 
... . I 

Clarity Before: - 
Color After: C l a r i t y  A f t e r :  

T-ure: 
Artifacts : 

Comrnents : 
.. 0 - --- 

--. 
._L 

8 F O R M I - I N  1m02.; 
L 



e 

ET-20-97 HON 13:57 RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 P. 14 
3 w 

U.S- EPA - Q;p 

3 1 

1 EPA SAMPLE NO. 
+ORGANIC ANMiYSESS DATA ,SHEET I 5 , 

I 
197A2442-013.018 Lab Name: G E N E Z S L ~ ~ - A B S -  

Lab Code: Case No. : SAS No. : __. SDG No. : 97A24ii 
Matrix (soil/water) : W A m  Lab Sanple ID: 9708584-05 
L e v e l  (low/med) : . Low- D a t e  Received: 0 8 / 2 7 / 9 7  

Contract: KHcoOO49'i- - 

?i Solids: -0.0 

Concentration Units (ug/L or mg/kg dry weight): WG/L- ---- 
C&3 No. 
---- 
7429-90-5 
7 440-3 6-0 
7440-3 8-2 
7440-39-3 
7 44 0-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
743 9-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7446-22-4 
7440-23-5 
7840-28-0 
7440-62 -2 
7440-66-6 
7440-31-5 
74 4 0 - 61-1 
7 4 4 0 - 2 4-6- 
7439-93-2- 
7439-97-6- 

Color B e f o r e :  
C o l o r  Aftex: - 
Comments : 

Concentration c I I 
418 

- 
1.8 r 
4.5 E 
396 
4.2 - 

0.68 E 
34600 - 
28.2 - 
166 - 
38.6 - 

--11300 - 
8.8 E - .-,'I180 - 

2920 - 
96.1 
2600 B 
2.3 U 

0.67 B 
l320000 - 

- - 7 . 9  B 
0.40 U 
.49.6 - 

,-5.? B 
1.0 u 

Clarity Befoze : 
C l a r i t y  After: 

Q 

T e x t u r e  : 
Artifacts: 

..- 
FORM I - IN ILM02.1 

2 1  



I 

P. 07 
'0 OCT-20-91 HON 13:54 RAD ENGINEERING BLDG 690 FPX NO. 303 966 3389 

W BI 

% 

Lab Name I 197A2443-003.004 
- E N G ~ - I A B S -  Contract:  KHC000497- 

Lab Code: Case No.: SAS No.: ~~- SDG No.: 97-443 
Matrix (soil/water): WATER 
L w e l  (low/med) : -- D a t e  Received: 0 9 / 0 3 / 9 7  

Lab Sample ID: 9709048-01 

% Solids: - 0 . 0  

---. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 

7440-50-8 
7439-89-6 
743 9-92-1 
7439-95-4 
7639-96-5 
7440-02-0 
7440-09-7 
7 7 82 -49-2 

7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7439-98-7 
744 0-31-5 
7440-61-1- 
7440-24-6- 
7439-93-2- 
7 43 9 -9 7 -6, 

7410-48-4 

7440-22-6 

2- -- -- -- 
- -- -- 

- 
A1uminU.m- 46C 
btimony_ 1.8 
Arsenic, 3 .a 
Bati- 2- 451 
B e r y l l ~ ~  3.0 

Calcirml_ 2 8 2 0 0  
-d=L - 25.0 

-= 0.30 

-t_, 88.0 
cwl?=- -38.3 

92 60 I ron 

m-Sht . 6480 
Xanganese 103 0 
Nick- .46.4 
Potassium 2980 
Selew 6.8 

f450000 
ThaLfiUq- 3 . 8  
VZU3ad.i- 0.64 

36.2 zinc 
0.80 

3 . 8  
9.0 
203 

-. - 24.0 

Silver- 1.2 

Lithiuq 1.0 I-- 1-01 

-- 

p- 
AV 

Color 3efore: __ C l a r i t y  Before: Texture: 
Color  After: . C l a t i t y  After: Artifacts: 

corrrments : 

0 - 
ILMO2.1 17 FORM I - IN 



e 

OCT-20-97 HON 13: 55 RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 

e . 
U.S. EPA - CLp 

P, 08 
7r 

1 EPA SAMPLE NO. * W R W C  ANALYSBS PATA SHEET @ 
I -  .4 I 

Lab I97U443-005.006 
Lab code: __ Cas@ NO.: SAS NO.: -- SDG NO. : 97x44 
Hatrix (soil/water): WATER Lab Sample ID: 9709048-02 
Level ( low/med) : -- D a t e  Received: 0 9 / 0 3 / 9 7  

: GENRFULL=INEBRR?o_LABS- Contract: KBCO00497- 

% Solids: -0.0 

Concentzation Unita (ug/L or mg/kg dry weight): -11,- 

Color Before : 
Color A f t e r :  

Canmrents : 

7429-90-5 _ _  - 
7440-36-0 
7 44 0-3 8-2 
7440-39-3 
7440-41-7 
7440-43-9 
744 0-7 0-2 
7440-67-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
1439-95-4 
7439-96-5 
7 44 0 -02 - 0 
7440-09-7 
7782-49-2 
7440-22-4 
1840-23-5 
7440-28-0 
1440- 62-2 
r440-66-6 
43 9-9 8-7 
'440-31-5 
'440-61-1- 
'44 0-24-6- 
'433-93-2- 

7439-97-6- - 
- 
_I- -- 
--- Clarity Before: 

Clarity. After: 
Texture :  
Artifacts: 



OCT-20-97 HON 13:55 RAD ENGINEERING BUG 690 FAX NO, 303 966 3389 
4€ * P. 09 

7. 

US. EPA - CLP 
. 

1, 

97x2443-008.010 

Lab Code: Case No'. : SAS No. : I SDQ No.: Lab Name : G B N E Z A L - Z N G ~ - L A B S -  

Matrix (soil/water): WATER 
Level (low/med) : LofJlL Date Received: 09/03197 

Contract: KHC000497- 

Lab S-le ID: 9709048-03 

% Solids: -0 .0  

I I I I I -- 

Color Before: C l a r i t y  Before : 
Color After: C l a r i t y  After: ___- 
Cornmeats : 

I 
~ 

.- Texture: _ _  
Artifacts: 



~ 

i 

I 

.- 

P. 05 OCT-20-97 HON 13:54 RAD ENGINEERING BUG 690 FAX NO. 303 966 3389 
t. T t 0 .. 

U.S. EPA - CLP 17 oiaR/Lt 

I 19nmIU4-003.004 
Lab Name: GENERAL-ENGINEEMNGJABS- 
Lab Code: Case NO. : SAS No. : SDG No. : 97A2444 
M i r t r i x  (soil/water) : WATER 
Level (low/med) : 

Contract: KEIco00497_ - 
Lab Sample ID: 9709050-01 
Date Received: 09/03/97 

% Solids: -c 0.0 

Concentration Uxxb (ug/L or mg/kg dry weight): m/L- 

Color Before: 

7439-96-5 
7440-02-0 
7 4 4 0 - 0 9-7 

744 0-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7439-98-7 
7440-31-5 
7 4 4 0 - 61-1- 
7 U 4 0 -2 4-6- 
7439-93-2- 

7 7 82-49-2 

1439-97-6, --- 

Color After: 

Comments : 

C l a r i t y  Before: 
C l a r i t y  After: 

Texture: 
Artifacts: 

I 57 



P. 06 
'C OCT-20-97 HON 13:54 RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 

Lab Name: GaJwAL_aJGINBERlNGSS-  Contract: KHC000497- 

x 

97A2444-005,006 

0,s. EPA - CI;P 

-- 
CAS No. Aualyte Concentration C Q M --- ----- 7429-90-5 AltmriaUm_ 436 - E -  P- 7440-36-0 A n t h O ~ ~ y -  1.8 U P, 
7440-38-2 A ~ s ~ c -  5 - 8  B P, 
7440-39-3 Barium. - ,263 - ,- -. P, 

7440-43-9 UUQ-- 0.30 U P, 
7440-70-2 caLcirrrrl_ 16700 L P, 

61.8 - -K- P- 
7440-413-4 awt- 44.0 B-E- P, 
7840-50-8 cOgger__ 28.7 - -.- p- 

p- 
7439-92-1 W 28.8 B P- 
7439-95-4 mesitrm 3300 B 3- P- 
7439-96-5 --e - 662 - .--, P- 

7440-09-7 Potassiura 3160 B E P, 
7782-4912 sel&m 2-.7 B P, 
7440-22-4 Silva-, 1-6 B. P, 
7440-23-5 sodfum 1270000 - .-- P- 
7440-28-0 Thalli= ~ 5.3 B P, 
7440-62-2 V-dim- -0-40 U . P, 
7440;66-6-. Z f n c  38.5 E,- P- 
7439-98-7 BblybdeQ~ 0.81 B - P, 
7440-31-5 m. 3.3 B __ P, 
7440-61-5_ flranitrm 9 . 8  B __ P- 
7440-24-6- Strontium ~ 137 B P, 

7439-97-6- ?6~-- 1.0 U AV 

7440-41-7 8erylu;Um 2.0 - -.- p- 

7440-47-3 , -m 

7439-89-6 Bq 13100 - 
7440-02-0 N i c k e L  45-6  - -- p- 

7439-93-2, Lithi- . 1.0 u P- 

- -- T ---- 
- -- - - -- - -- - -- c 

EPA SAMPLE NO. 
V 

I 

. .  

color Before: 
Color After: 

Commeqts : 

- C l a r i t y  Before: -- C l a r i t y  After: 
Texture  : 
Artifacts: 



ET-20-97 HON 13:53 RAD ENGINEJ3ING BUG 690 FAX NO. 303 966 3389 
? 0 

-- --- - 
CAS No. Analyte Concentration C Q -- ---- 
7429-90-5 Al-m 466 - .-- p- 
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Appendix E 

Data Usability 

This section provides the results of the data quality assessment that was conducted in accordance with the 

Evaluation of Data for Usability in Final Reports (Rh4RS Procedure, RFEWRS-98-200 [RMRS, 19981). 

This assessment ensures that data used in making management decisions for remedial actions is of adequate 

quality to support the decisions. 

As desmied in the SAP ( R M R S ,  1997), field decisions were based on “F0rm-1~” faxed directly fiom the 

laboratory to support timely field decisions. Data usability was performed after the data were used for their 

intended purpose. Analytical laboratories supporting the project have all passed regular laboratory audits 

by the Kaiser-Hill Analytical Rojects Office. 

The following data sets were quantitatively evaluated as part of this data quality assessment (e.g., full 

PARCC parameter evaluation): 

0 volatile organic compound samples for source delineation and waste characterization; 

TCLP-metals for waste characterization; and 

surface soil samples for radionuclide analysis. 

As discussed herein, Data Quality Objectives for the project were achieved. A summary of project DQOs 

and results for this investigation is presented in Table E- 1. 

VERIFICATION OF RESULTS 

Verification ensures that data produced and used by the project are documented and maceable per quality 

requirements. Generally, verification consists of reviewing the data to determine whether: 

Chain-of-Custody was intact from initial sampling though transport and final analysis; 

Preservation and hold-times were within tolerance; 

Selected samples underwent analysis at certified labs; and 

Format and content of the data is clearly presented relative to goals of the project. 

In addition to the criteria noted above, verification of the data also included additional c-xks sometimes 

acknowledged as within the “vahdation” category, depending on the type of analysis: 

Surrogate recovery; 

MSIMSD recovery; 
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Table E-I Sample Types & Data Quality Objectives 

Sample Type 
VOCs in 
Subsurface 
Soils. 

Radionuclides 
in Surface Soil 

VOCs in 
Groundwater. 

Metals in 
Subsurface 
Soils. 

Data Quality Objective 
Locate concentrations of 
VOCs in soil 2 Tier I 
Subsudace Soil Action 
Levels listed in Table 2-2. 

Document concentrations 
of radionuclides in 
surface soil. 

Characterize groundwater 
for the presence of 
VOCs. Assist with 
delineation of residual 
VOC source area. 

Characterize investigative 
derived materials (IDM) - 
soil cuttings from hollow- 
stem auger drillinn for 
RCRA waste disposition. 

Assurance Method 
15 to 30 soil borings drilled to 20 feet or one to 
two feet into groundwater. A minimum of three 
soil samples per boring analyzed for VOCs. 
Two QC samples (one duplicate and one 
rinsate collected per 20 investigative samples. 
Analysis by USEPA VOA by SW846/8240. 

Collect three surface soil samples based on 
three highest FIDLER survey results and 
analyze by alpha spectroscopy. 

15 to 30 soil borings drilled to a sufficient depth 
to collect groundwater samples with a 
minimum of 30 percent of the soil borings with 
a groundwater samples collected and analyzed 
for VOCs. One QC sample (one duplicate and 
one rinsate) collected per 20 investigative 
groundwater samples. Analysis by VOC 
screenina. 
Collect one composite sample per borehole 
from 15 to 30 soil borings and analyze for 
TCLP-metals. Results of VOC soil samples as 
described above, will also be utilized for this 
objective. 

RF/RMRS-97-080. I/ m 
Page E-2 of E-9 

Results 
Twenty soil borings completed with 38 
investigative, two duplicate, ten trip blank, and 
two rinse blank VOC samples. No VOC 
concentrations equal to or above the RFCA Tier 
I Soil Action Levels. VOC results evaluated for 
waste characterization and the soil/drill cuttings 
are non-hazardous. 
Three investigative and one duplicate soil . 
sample collected. No radionuclide 
concentrations greater than background and 
less than RFCA Tier II Soil Action Levels. 
Six investigative, one duplicate, two trip blanks, 
and one rinse blank samples from six boreholes 
for VOC analysis (30 percent of the total 
number of boreholes) were collected. VOC 
results evaluated for residual VOC source area. 
One additional soil boring completed. 

Twenty real and one duplicate composite 
samples collected for TCLP-metals analysis. 
SoiVdrill cuttings characterized as non- 
hazardous. 
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. 0 Calibrations; 

Blanks; 

Sample preparations; and 

0 Other quality control. 

In order to provide an integrated evaluation of the data quality, results of the verification are collectively 

discussed with validation. 

VALIDATION 

Validation consists of a technical review of the data, or portion of the data, so that any limitations of the 

data relative to project goals are identified, and the associated data are qualified accordingly. Data were 

validated relative to the precision, accuracy, representativeness, completeness, and comparability (PARCC) 

parameters described in the next section. Validation is also currently performed on a site-wide basis at 

25% fiequency by K-H Analytical Services Division. Satisfactory validation at this fiequency indicates 

that the subcontracted labs are operating competently relative to industry-wide standards, and more 

specifically, that sample custody and analytical procedures are implemented under defined quahty controls. 

Site-wide data vahdation coupled with annual lab auhts provides the inference that all analytical and 

raQochemical results not specifically validated, are represented by the percentage that is validated. 

Validation by an independent third party was performed on 29 percent of the VOC data, 100 percent of the 

VOC groundwater data, and 33 percent of the TCLP-metals data, which meet the requirement of 25 percent 

validation by an independent third party. The remaining VOC data were verified by an independent thud 

party. Original verification and validation (V&V) packages for the project are managed and filed by the K- 
H Analytical Services Division, Building 881. 

Verification and validation of the project data included use of the following protocols and guidance: 

0 

0 

0 

RMRS Procedure RFIRMRS-98-200, Evaluation of Data for Usability in Final Reports; 

USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 

USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, 1994, 

Guidance for Data Quality Assessment, Practical Methods for Data Analysis, 1996, EPA QNG-9; 
Kaiser-Hill Team Quality Assurance Program, 1997, Rev. 5 ;  and 
RMRS Quality Assurance Program Description (QAPD), RMRS-QAPD-001, Rev. 2, (RMRS, 1998). 

1994, EPA 540/R-94/013 ; 

EPA 540/R-94/012; 
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PARCC PARAMETERS 

Precision 

Precision is a measure of the reproducibility of results. Precision is evaluated by comparing results fiom 

field duplicate and/or replicate (duplicate/replicate) samples with results fiom associated real samples. 

Precision will be evaluated quantitatively by using two functions, relative percent difference (RPD), and 

duplicate error ratio (DER), where the latter function is used to account for the stochastic nature of error of 

radioactivity. The DER is a test for bias between a field duplicate or replicate and the associated real 

sample for radonuclides. 

Equations El and E2 present the RPD and DER equations 

I c1- c2 I 

I (C*+C2)/2 I 
*loo W D  = _l__l--l-___ 

where: 
C,=fimt sample 
C,=duplicate sample 

Dudicate Samde Collection Methodolow 

Field duplicate samples collected in support of the investigation were collected as unique samples. The 

duplicate alpha spectroscopy sample was collected adjacent to the real surface soil sample collected at a 

FIDLER measurement location. VOC quality assurance (QA) samples are identified as duplicates because 

the real and QA samples were collected fiom adjacent depth intervals (i.e. not split). 

The purpose of the field duplicates are to evaluate the precision of the field sampling process. Duplicate 

samples exceeding the DER +tical value of 1.96 are interpreted as different at the 5% level of 

si&icance, are qualified as “J”, and the conclusion is reached that the sample and duplicate M e r .  

Duplicate samples exceeding the RPD critical value of 40%, require; indicating how precision does not 

comply with DQO specification, an explanation and justification of deficiencies, and a determination if 

additional sampling is required. At least 85% of all quality control samples are required to comply with the 

established precision or RPD goals. The following sections describe the results of duplicate sample results 

for each laboratory analpcal program. 
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Number of 
Total Real Samples Total Duplicates Duplicates within 

Analyte Collected Collected RPD . 
PCE 38 2 2 
TCE 38 2 2 

1 ,I ,I -TCA 38 2 2 

Data Summary Report for IHSSs 170, I74A, and I74B, RF/MRS-97-080. UN 
Property Utilization & Storage Yard 

Volatile Orpanic ComDound Analvsis (EPA 8260A) 

Two duplicate subsurface soil samples were collected and provided to the laboratory for analysis of volatile 

organic compounds. Table E-2 provides the number of samples collected under this program and the 

results of the RPD for the duplicate assessment. Overall precision compliance for the VOC investigation 

Page E-5 of E-9 

Overall 
Precision 

Compliance 
100% 
100% 
100% 

was 100%. 

Total Real Samples Total Duplicates Number of Duplicates 
Analyte Collected Collected within RPD 

PCE 6 1 1 
TCE 6 1 1 

1 ,I ,l-TCA 6 1 0 

RPD 
0 
0 

81 % 

Volatile Orcanic Compound Analvsis (VOA Screenine) 

One duplicate groundwater sample was collected and provided to the laboratory for analysis of volatile 

organic compounds. Table E-3 provides the results of the RPD for the duplicate groundwater assessment. 

Overall precision compliance for the groundwater sample was 73%. Although the precision compliance for 

groundwater is less than project completeness goals, precision of the VOC results are acceptable. The 

apparent imprecision noted is limited to a detection in the real sample and non-detect in the associated 

duplicate sample. 

Table E-3 Duplicate Groundwater Sample Assessment - Volatile Organic Compound 

Radionuclide Analvsis (AlDha SDectroscovy) 

One duplicate surface soil sample was collected from location SS17097 and provided to the laboratory for 

alpha spectroscopy analysis. The frequency for duplicate sample collection for alpha spectroscopy analysis 

was met for this program. As shown in Table E4 all isotopes met the project’s precision compliance goal 

of 1.96. 
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Analyte 

Methylene Chloride 

Tetracholorethene 

RF/RMRS-97-080. UN 
Page E-6 of E-9 

Required Required Actual Actual Detection Limit 

Method Limit (uglkg) Method 
Analytical Detection Analytical (uglkg) 

8240 740 8260A 630 

8240 740 8260A 630 

Table E 4  Radionuclide Surface Soil Precision Assessment - Alpha 
Spectroscopy Results 

- 
Analyte Required Analytical Required Detection Actual Detection Limit 

Method Limit (pci lg)  (pciig) 
Pu RCOl BOO3 0.3 0.3 

Am RCOl BO03 0.3 0.3 

2391240 

24 1 

Accuracy 

Accuracy is a measure of how closely an analytical result corresponds to the ‘’true’’ concentration in a 

sample. Accuracy is evaluated by comparing the required analytical method and detection lirmt with actual 

method used. Evaluation of the VOC soil samples were required as summarized in Table E-5. The 

required detection h i t  of 740 ugkg was maintained for all target analytes. Detection limits for VOC 

screening of groundwater samples were accurate for the intended purpose of the investigation. Detection 

limits for TCLP-metals are accurate, with no deficiencies noted during data validation and verification. 

RCOl BOO3 

RCOl BOO3 

RCOl BOO3 

1 .o 1 .o 
1 .o 1 .o 
1 .o 1.0 

I Trichloroethene I 8240 I 740 I 8260A I 630 I 

The accuracy of laboratory alpha spectroscopy data was evaluated with respect to detection limits. Table 

E-6 provides a comparison between required detection limits and actual detection limits. As can be seen in 

Table E-6 the actual detection limit meets the required detection limit for all radionuclides. Therefore, 

accuracy from alpha spectroscopy detection limits were adequate for all sample analyses for decision 

making purposes. 
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Detect in Real 
Samples 

Type QC Sample (yeslno) 

blank BH17001 RM chloride 
BH17003RM 
BH17004RM 

QC QC Assoc. Real Analyte(s) Associated 
Sample ID Sample Sample@) Detected in Method Blank 

BH17006 trip BH17000RM Methylene Yes 
RM 

RF/RMRT-97-080. UN 
Page E- 7 of E-9 

Comments 
Methylene chloride 
detections in real 
samples > l o  times the 
detection in the QC 
sample. Result will be 
considered true 
detects (EPA, 1989). 

Two types of QC samples were generated in support of the VOC subsurface soil investigation; rinse blanks 

and trip blanks. Table E-7 provides a summary of QC sample and associated real samples showing where 

methylene chloride is considered a true detect. 

181 97 
17997 

18297,18397, and 
GW17005RM rinse blank < I  00 3.6 JB 
BH17030RM trip blank e1 00 7.9 B 

Acetone and methylene chloride were detected in numerous real samples as shown in Table 2-3 as well as 

in trip blanks and rinse blanks as summarized in Table E-8. Acetone is considered a laboratory 

contaminant as well as methylene chloride with the exception of the detections from borings 17097 and 

17197 where the concentrations exceeded ten times the detection in the associated trip blank and was not 

detected in the associated method blank. 

18497 
18497 

18597 and 18697 
18797 and 18897 

18897 
18997 

BH17035RM rinse blank e100 3.4 JB 
BH17036RM trip blank 3.0 J 8.3 J 
BH17039RM trip blank 4 0 0  2.3 
GW17008RM trip blank 4 0 0  5.2 B 
BH17W8RM trip blank 4 00 16.0 B 

September 9.1999 



' Data Summav Report for IHSSs I70, I74A, and I 74B, 
Property Utilization & Storage Yard 

RF/MRS-97-080. UN 
Page E-8 of E-9 

Representativeness 
The discussion of representativeness is limited to an evaluation of whether analytical results for field 

samples are truly representative of environmental concentrations or whether they may have been influenced 

by the introduction of contamination during collection and handling. This is assessed by evaluating results 

of various blanks, specifically rinsates and trip blanks (Table E-8). 

Possible introduction of contamination from sampling equipment is evaluated by examination of the 

analytical results for equipment rinsates. Equipment rinsates are used to assess the proficiency of the 

decontamination process and possible cross-contamination between real samples. They are samples of 

distilled water that have been poured over or #through decontaminated sampling equipment and 

subsequently handled in the same manner as real samples. Although rinsates are used specifically as 

indicators of cross-contamination during decontamination of equipment, they are carried through the entire 

sampling, shipping, and laboratory process and are, consequently, also good indicators of possible 

introduced contamination during any of these steps. 

Trip blanks are used as general indicators of potential cross-contamination by VOCs, and are often used to 

assess migration of VOCs from the air or shipping containers through the same containers septum or lid 

into the sample. EPA considers acetone and methylene chloride to be common laboratory contaminants. 

These compounds were detected in various blanks (Table E-8). In accordance with EPA gwdance (EPA, 

1989) methylene chloride was observed in real samples from two boreholes with concentrations greater 

than ten times +e concentration that appeared in the method blank or associated trip blank. However, most 

detections of acetone and methylene chloride are associated with a detection with their respective method 

blank, mp blank, or rinse blank and are considered to be laboratory contarninants. 

. Completeness 
Investigative samples were collected in accordance with the SAP (RMRS, 1997) as summarized in Table 2- 

2 and below in Table E-9. Due to shallow groundwater conditions an average of 1.9 VOC soil samples per 

borehole were collected instead of the proposed three per borehole for a completeness of 63%. All other 

samples were collected as specified in the SAP for a completeness of 100%. The subsurface VOC data is 
adequate to characterize subsurface soil conditions in the investigation area. No additional subsurface soil 

samples are required. 

September 9, 1999 
~ (21 



Data Summary Reportfor IHSSs I70, I74A, and I74B, 
Property Utilization & Storage Yard 

Planned Actual 
Sample No. of Number of 

Media (Type) Samples Samples 
Analysis (per SAP) Collected 
VOA by Subsurface 60-120 38 

8240 Soil (BH) 

VOA Groundwater 5-1 0 6 
Screening (GW) 

TCLP- Drill Cuttings 15-30 20 
Metals (BP) 

Alpha Spec Surface Soil 3 3 
(SS) 

RF/RMRT-97-080. UN 
Page E-9 of E-9 

Deviation Justification 
-22 Shallow depth to groundwater 

encountered, limited number of 
samples collected per SAP. 

0 

0 

0 

Comparability 

Analytical methods and sampling techniques remained consistent for each analyte group over the sampling 

period. Laboratory analyses were performed in accordance with standard SW-84618260A and VOC 

screening, CLP Metals, and alpha spectroscopy protocols and results are comparable to data produced by 

similar methods at other laboratories. 

September 9, 1999 I f2- 



Volatile Organics by GC/MS 
Method SW8260 

CASNO 

75-71 -8 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.LC. 

ClientProject ID: RIN M7A2.439 

Target Analyte Result Units Reporting Result Result 
Limit Qualifier Footnote 

DICHLORODIFLUOROMEE I 630 urn9 630 I U 

Reported on: Wednesday, September 10.19 

74-83-9 

7500-3 

Sample Ma&. Solid Date Collected: 2 M u g - 9 7  Sample Aliquot 4 
% Moisture: N/A Date Extracted: 01Sep97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01Sep97 Dilution: 50 
Report Basis: AS RECEIVED PEP Batch: V08320 

~ 

BROMOMEMANE 630 ugkg 630 U 
CHLOROEMANE 630 ugkg 630 U 

18 3 

75-69-4 

75-354 

TRICHLOROFLUOROMETHANE 630 ugkg 630 U 

1.1 -DCHLOROETHENE 630 u@g 630 U 

174-67-3 I CHLOROMETHANE I 6301 ua/ka .I 630 1 -  U- I ~ - I -  

76-1 3-1 

6744-1 

75-1 5-0 
75-09-2 

156-60-5 

7534-3 

TRlCHLOROTRlFLUOROETHANE 630 ugkg 630 U 

CARBON DISULFIDE 630 urns 630 U 

TRANS1 .Z-DICHLOROEIHENE 630 usn(g 630 U 
1 . l - D I C H L O R O V E  630 urns 630 U 

ACETONE ~ 3 O O o  u m  13000 U LLss,po 

METHYLENE CHLORIDE 630 urng 630 U LLS, I qo 

156-59-2 

78-93-3 

ClSl.2-DICHLOROEFHENE 630 uglkg 630 U 
2-BUTANONE 13OOo urns 13000 U 

74-97-5 

6746-3 

BROMOCHLOROMEIHANE 630 ugkg 630 U 
CHLOROFORM 630 u g m  630 U 

71 -55-6 

594-20-7 

56-23-5 

563-!%6 

1.1.1-TRICHLOROETHANE - 630 ugkg 630 U 

CARBON IFIRACHLORIDE .630 urns 630 U 
1 .l-DICHLOROPROPENE 630 urns 630 U 

22-DICHLOROPROPANE 630 ugkg 630 U 113/rro/cu 7 

10746-2 1 Z-DICHLOROETHANE 6301 ugkg 630 U 

7143-2 I BENZENE - 6301 ugkg 630 U 

79-014 

78-87-5 

TRICHLOROETHENE 630 ugkg 630 U 
1.2-OICHLOROPROPANE 630 uglkg 630 U 

74-95-3 

75-274 

DIBROMOMETHANE 630 ugkg 630 U 

BROMODICHLOROMETHANE 630 ugkg 630 U 

10061-01-5 

106-1 0-1 

10&88-3 

10061 -02-6 

CIS-1.3-DICHLOROPROPENE 630 ugkg 630 U 

TOLUENE 630 uglkg 630 U 

TRANS-1.3-OICHLOROPROPENE 630 ugkg 630 U 

4-METHYL-2-PENTANONE 6300 ugkg 6300 U a, iw 

79-00-5 

591 -78-6 

127-1 8-4 

1.12-TRICHLOROETHANE 630 ugkg 630 U 

2HDCANONE 6300 ugkg 6300 U \h3, vi0 
TETRACHLOROETHENE I 750 uWW 630 



Volatile Organics by GClMS 
Method SW8260 

lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. LLC. 

CJientProject ID: RIN #97A2439 Reported on: Wednesday, September 10.19 

Sample Matrix: Solid Date Collected: 2Mug-97 
Date Extracted: Ol-Sep-97 

Cleanup Method:  NONE . Date Analyzed: OI-Sep-97 
% Moisture: N/A 

Sample Aliquot 4 
Final Volume: 10 

Dilution: 50 

I u j  

106-93-4 1 1.2-DIBROMOEMANE ! 6301 u w g  630 U I 
124-48-1 DIBROMOCHLOROMETHANE 6301 ugkg 630 

I 10890-7 6301 u w g  630 U ' CHLOROBENZENE 
I 

630-204 1.1.12-TETRACHLOROElH4NE 6301 u w g . -  . 630- -U 
I100-41-4 ETHYLBENZENE I 6301 UdkQ 630 u ,  

! 75-25-2 BROMOFORM 6301 ' ugkg 630 U 
9-24 I ISOPROPYLBENZENE 6301 urns 6301 U 

I 630 U 96-1 8 4  12.3-TRICHLOROPROPANE 6301 ugkg 

79-34-5 1.1.22-lETRACHLOROElHANE I 6301 usncg 630 U 
630 U 1 630 uws ! 108-86-1 1 BROMOBENZENE 

103-651 I N-PROPYLBENZENE I 630 uglkg 630 U 
2CHLOROTOLUENE 6301 usncg 630 U ' 9549-8 

108-67-8 1 1.3.5-7RIMEmLBENZPLE I 630 I uaka I 6301 U I 
630 ugkg 630 U ' 106434 I QCHLOROTOLUENE 

9846-6 1 TERT-WTYLSENZENE 630 ugkg 630 U 
'95-63-6 1 12.4-TRIMEIICILBENZENE 630 ugkg 630 U 
13598-8 1 SECBUWLBENENE 630 ugkg 630 U 
541-73-1 I 1.3-DICHLOROBENZENE ! 630 ugkg 630 U 

I 

I 
I 

99-87-6 P-ISOPROPYLTOLUENE 630 uglkg 630 U 
106-46-7 1.4-DICHLOROBENZENE 630 ugkg 630 U 

~~ ~ 

96-12-8 I 1.2-DlBROM04-CHLOROPRO~PANE- 6301 u w g  630 U 
120-82-1 1.24-TRICHLOROBENZENE 6301 ugkg 630 U 

~ ~~ I 630 u L. HEXACHLOROBUIADIENE . 6301 ugkg 87-68-3 

91 -20-3 NAPHTHALENE qj usncg 630 U 
87-61-6 1 1.23-TRICHLOROBENZWE ' -  6301 ' ugkg ' " 630 U - 



a 

. .. 

- 

DA-§SO1 
Data Quality Assessment Report 

Rocky Flats Environmental Technology Site 

I SSO 1B004/SSO 1 BO05 I n 

Sample Numbers: BHl7012RM. BH17013RM. BHl7014RM. BH17000RM. BH17016RM. BH17005RM. 

BH17017RM. an d BH17015RM _- 

General (Cover Page, Table of Contents, DRC Checklist, 
Narrative) 

Y N 

Chain of Custody Y N 

Holding Times Y N 

Smogate Recovery Y N 
Sample Reservation Y Comment 1 

Matrix Spike/Matrix Spike Duplicate Y N 

Instrument Performance Check Y N 

lntemalstandards Y N 

Sample Results Y N 

Tentatively Identified Compounds Y N 

Calibration Y Action Items 1 and 2 

Quality Control Check Samples 

Blanks 1 .  
Y N 

~~ 

Action Item 3 

Other QC Y N 

. .. 

Y . 

N 
N/A 

Item was reviewed or non-compliance was identified 
Item was not reviewed or non-compliance 'was not identified 
Item is not applicable tothe Line Item 

'97A2439v 



Action Items: 

1. 

2. 

3. 

The following sample results were qualified as estimated (UJ/J) due to the percent 
relative standard deviations (%RSDs) which exceeded 30% in the initial calibration: 

Acetone, methylene chloride, 2,2-dichloropropaneY 4-methyl-2-pentanone, 2- 
hexanone, and naphthalene in all samples [ 140 J 

The following sample results were qualified as estimated (UJ/J) due to the percent 
differences (%Ds) which exceeded 25 % in the continuing calibrations: 

2,ZDichloropropane in all samples 

0 2-Hexanone in samples BH17OOORM and BH170 17Rh4 [ 1411 

The following sample results were reported as estimated and undetected (UJ) due to 
blank contamination: .- . - 

Methylene chloride in sample BH17005RM (1491 

Comments: 

1. The chain of custody records did not indicate the temperature of the samples upon 
receipt. No action is necessary since the affect of temperature on the samples is 
unknown. (2311 

VerificationNalidation Signature &-i /A Date: ;A,/& ' 7 

Reviewer Signature Date\[/!7/97 
( Vaiidation Only) 

97A2439v 



Volatile Organics by GC/MS 
Method SW8260 

CASNO Target Analyte Result Units 

r 

1 7571-8 I DICHLORODIFLUOROMRE 1 6301 uglkg 

Lab Name: Paagon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Xill Co.. L.LC. 

ClientProjed ID: RIN M7A2439 

Reporting Result Result 
Limit Qualifier Footnote 

630 I U I 1 

Reported on: Wednesday, September 10; 19 

74-87-3 

Sample Matrix: Solid Date Collected 20-Aug-97 Sample Aliquot: 4 
% Moisture: NIA Date met&. 01-Sep97 Final Volume: 10 

Cleanup Method: NONE Date A~lyred: OlSep-97 Dilution: 50 
Report Basis: AS RECEIVED pep Batch: a8320 

CHLOROMETHANE i 630 ugncg - 1 - - 630- U I 
75-014 VlNYLCHLORlDE 1300 ugkg I 1300 U I 
74-83-9 1 BROMOMEMANE I % 6301 ugkg 630 u '  
75-00-3 1 CHLOROETHANE I 6301 ugkg 630 U 

75694  TRlCHLOROFLUOROMrmANE I 6301 ugkg 630 U 

75-354 1 1.1 -DICHLOROEMENE 6301 ugkg 630 U 
76-13-1 I TRlCHLOROTRlFLUORO€lHANE i 630 ugkg 630 U 
67-64-1 ACWNE I 13000 ugkg 13000 U urf; i q o  

7509-2 i METHYLENECHLOWDE 630 ugkg 630 U us, J Y O  

8 

I 

I 630 U 7 5 1  5-0 CARBON DISULFIDE 630 ugkg 

156-60-5 I TRANSl.2-DICHLOROETHENE I 630, uaka I 630 . u ,  
' 7534-3 i 1.l-DICHLOROEMANE 630 

,156-59-2 I CIS1 2-DlCHLOROETHENE 630 
ugkg 630 U 
ugkg 630 U 

78-93-3 i ' 2-BWANONE 13000 ugkg 13000 U 

I 74-97-5 I BROMOCHLOROMETHANE 630 ugkg 630 U '  
(67-66-3 1 CHLOROFORM I 630 

/71-5!j-6 I 1.1.1-TRICHLOROEMANE ! 
I 

630 

ugkg 630 U 
ugkg 630 U 

- 

. 
10061 -02-6 I TRANS-1.3-DICHLOROPROPENE 6301 ugkg 630 U 
79-00-5 1.1.2-TRICHLOROEMANE I 6301 ugkg 630 U 

I 

63001 ugkg 6300 u .  591 -78-6 2-HEXANONE 

lg ' , - 127-18-4 - j  TETRACHLORONENE 830: Ugkg 630 , 



Volatile Organics by GC/MS 
Method SW8260 

Lab Name: Paragon A ~ l y t i ~ ~ ,  Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co., L.LC. 

ClientProject ID: RIN #97A2439 Reported on: Wednesday, September 10.19 

142-28-9 

Sample Matrix: SoIid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: WA Date Extracted: Ol-Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01Sep97 Dilution: 50 
Report Basis: AS RECEIVED prep Batch: ~08320 

I 630 ugRg 630 U 1.3-DICHLOROPROPANE 

124-481 ' I DIBROMOCHLOROMElHANE i 630 

6301 ugkg I 630 I U 106934 1fDIBROMOETHANE I 
108-90-7 I CHLOROBENZENE '' I 630 1 ualka 630 I U 

ugRg I 630 U 

I 1330-20-7 I TOTALXYLENES ! 6301 ugkg 1 630 I U I I 
1 

10042-5 I SIYRENE I 6301 ugkg 
75252 I * BROMOFORM \ 6301 uglkg 

630 U i 
630 u i  ! 

9-24 i ISOPROPYLBENZENE i 630 630 U 1 uglkg 
96-184 1 1.23TRlCHLOROPROPANE ! 63oj u g k g -  630 U I  
79-34-5 1 l.l,2.2-T€lRACHLOROElHANE I 630i ugkg 
108-861 1 BROMOBENZENE i 6301 ugkg 

I I 63oi ugkg 636'1 u ;  I 187-61-6 1 1.2.3-TRICHLOROBENZENE 

630 u !  
630 U I I 

103-651 

9-98 

108478 

106-434 

98-066 

95.63-6 

13598-8 

N-PROPYLBEWNE 630 ugkg 630 U 

2GHLOROTOLUENE ! 630 ugkg 630 U 

1.3.5-TRIMmMBENENE 630 uglkg 630 U 

4-CHLOROTOLUENE I uskg 630 U 

I 

I 

' TERT-BUTYLBE-E I 6 m i  usn(g 630 U 

12.4-TRIMETHYLBENZENE ; 6301 uflg 630 U 

SECBUMLBENENE - 6301 urns 630 U I 
541-73-1 1.3-DICHLOROBENZENE i 630: ugkg 

99-87-6 P-ISOPROPYLTOLUENE 630 ugkg 

1-7-- 1.4-DICHLOROBENZENE 630 ugkg 
104-51-8 N - B W L B E W N E  630 usncg 

95-50-1 I2-DICHLOROBENZENE 630 ugkg 

96-124 . 1.2DIBROMO-XHLOROPROPANE 630 ugkg 

120-82-1 1.24-TRICHLOROBENZENE 630 uglkg 

- ~ 1 630 U 

630 U 

630 U 

630 U 

630 U 

630 U 

630 

87-68-3 1 HEXACHLOROBUTADIENE 1 . 63oj ugn(g 

91-20-3 . NAPHTHALENE ! 6301 ugkg 
U L 630 

630 U 



Volatile Organics by GC/MS 
. Method SW8260 

CASNO Target Analyte Result Units Reporting Result 
Limit Qualifier 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. LLC. 

ClientProject ID: RIN #97A2439 

I 

Result 
Footnote 

Reported on: Wednesday, September 10.19 

74-87-3 CHLOROMEMANE 

7501-4 VINYL CHLORlDE 

Sample Matrix: Solid Date Collected: 20dug-97 Sample Aliquot: 4 
% Moisture: NIA Date Extracted: Ol-Sep97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: OlSep97 Dilution: 50 

630 ugkg 630 U 

. -  1300 - uglkg- 1300 U 
~ 

< 630 74-83-9 BROMOMETHANE 

75-00-3 C H L O R O E E  i 630, 

75-694 TRlCHLQROFLUOROMEE 630 

630 U ugkg 
ugkg 630 U 

ugkg 630 U 

75-354 1 .lDICHLORONENE 6301 ugkg 

761 3-1 TRICHLOROTRIFLUOROENE 630 ugkg 

67-64-1 ACETONE 13000 ugkg 

I 75-15-0 CARBON DISULFIDE 630 UakQ 

630 U 

630 U 

13000 U &<IW 

630 U I  

75-09-2 I 
MUHYLENE CHLORIDE 6301 ugkg 630 I U 

75-34-3 1 1.1DICHLOROElHANE 

156-59-2 ClS12-DICHLOROEWENE 

630 ugkg 530 U 

630 ugikg 630 U 
I 

78-93-3 Z-BUTANONE I 13000 

74-97-5 BROMOCHLOROMETHANE 630 

67-66-3 CHLOROFORM 630 

71-55-6 1 1.1.1-TRICHLOROEE 630 - 
594-20-7 2.2-DICHLOROPROPANE 630 

56-23-5 I CARBON TETRACHLORIDE I 630 

ugikg 13000 U 

ugkg 630 U 

uglkg 635 U 

ugkg 630 U 

ualka 630 I U 

ugmg 630 , U US,IW, I ’ l l  

563-586 1.1-DICHLOROPROPENE 6301 ugikg 630 U 

107-06-2 I 12-DICHLOROEFHANE 4 uskg 630 U 

-7143-2 1 .BENZENE / 630 
I 79-01-6 TRICHLOROETHENE i 630 

ugkg 630 U 

ugikg 630 U 
78-87-5 I 1.2-DICHLOROPROPANE 1 6301 uaka 630 U 

74-95-3 I - DIBROMOMETHANE 6301 ugikg i 630 I U 

I 630 uglkg 

108-10-1 I 4MEn-IYL-2-PENTANONE - ,  6300 ugkg 

108-88-3 t TOLUENE I -  630 ugkg 

I 10061-02-6 1 TRANS-1.3-DICHLOROPROPENE 630 uglkg 

7940-5 . I 1.1.2-TRICHLOROElHANE ! 6301 ugkg 

1591-786 . I 2-HEXANONE _I 6300 ugkg 

i 5700 Uglkg 

I 10061-01-5 I CIS1.3-DICHLOROPROPENE 

c 

127-1 8-4 I TRRACHLOROETHENE 

1 

630 U I  i 
6300 U b+O 

- 630 U 

630 u .  4 
630 U I 

6300 u j  
630 I 



Volatile Organics by GC/MS 

1 4 2 - 2 8 9  I - 1.3-DICHLOROPROPANE I 6301 uglkg 

Method SW8260 

630 I U I 

Lab Name: Paragon Analytics. Inc. 
Work Order Number: 9708320 

Client Name: KaiserHill Co.. LLC. 

ClientProject I D  RIN #97A2439 

I 1330-20-7 TOTALXYLENES 

100-42-5 SMRENE 

Reported on: Wednesday, September 1 0 . 1 9  

- 1  

630: ugkg 630 u - 1  
6301 U r n s  630 U I I 

i 7525-2 

j 98-82-8 

124-48-1 DIBROMOCHLOROMETHANE 630 ug/kg 6301 U 
i 106-93-4 12-DIBROMOETHANE I 6301 uglkg 630 I U I I 

BROMOFORM 630 ugkg 630 U 

ISOPROWLBEWNE I 6301 ug/kg I 630 U 

e 

96-1&4 I 13.3-TRICHLOROPROPANE 6301 uglkg 630 U 
1 79-34-5 I l . l ~ -TRRACHLOROEMANE 630! ww I 630 U 

108-86-1 1 BROMOBEWNE i 6301- usncg 630 I U 

a 
103-651 1 N-PROPYLBENZENE I 6301 ua/ka 630 I U 



Volatile Organics by GC/MS 
Method SW8260 

Target Analyte Result CASNO 

175-71-8 DICHLORODIFLUOROMEMANE 630 

. -  I 630 I 74-87-3 , CHLOROMEMANE-- - I 

Lab Name: Paragon Analytics, Inc. 
Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. LL.C. 

ClientProject ID: RIN #97A2439 

Units Reporting Result Result 
Limit Qualifier Footnote 

uglkg 630 U 

uglkg 630 U I 

Reported on: Wednesday, September 10.19 

(75-01-4 i VlNYL CHLORIDE 13001 uglkg 

,74-33-9 I BROMOMEMANE I 6301 uglkg 

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot 4 
% Moisture: NIA Date Extmcted: OlSep97 Final Volume: 10 

Cleanun Method: NONE Date Analyzed: 01Sep97 Dilution: 50 

1300 U I 
630 U I  I 

75-00-3 CHLOROFMANE i 630 ugkg 

75394 TRICHLOROFLUOROMElliANE 630 uglkg 

75-35.4 , 1 .IDICHLOROETHENE 6301 ugkg 

,76-13-1 TRlCHLOROTRlFLUOROEE 630! uglkg 

14s- 

I 
I 

630 u i  
630 U 

630 U 
630 U 

75-1 50 . CARBON DISULFIDE 1 630 ug/kg 630 U 

67-64-1 ACETONE 1 13000 ugkg 13000 U I  W;s/lY 6 

7534-3 1.l-DICHLOROElHANE 630 usncg 630 U 

156-592 1 CIS1 2-MCHLORONENE 630 urns 630 U 

630 I 75-09-2 I METHYLENE CHLORIDE 

1-5 I TRANSl.201CHLOROElHENE 1 630 
uglkg 630 U Q] 'Vd 
ugkg 630 U 

67-66-3 1 CHLOROFORM 630 uglkg 630 U I 
71-55-6 1.1 .I-TRICHLOROEWANE 630 uglkg 630 U 

1 594-20-7 1 2.2-DICHLOROPROPANE 630 

56-23-5 f CARBONmRACHLORlDE 630 

563-58-6 1 1.1 DICHLOROPROPENE ! 630, 
I 

uglkg 630 U *a, W0,19 t 
ugkg 630 U 
ugkg 630 U 

I 
I 107-2 . 1 . 2 - D I C H L O R O W E  6301 ugkg 
7143-2 BENZENE ! 630i- u o g  
79-01-6 1 TRICHLORORHENE 1 6301 uskg 

I , 78-87-5 I 1.2-DICHLOROPROPANE 6301 Ugkg 

630 U 

630 U 
- 630 U 

I 630 I U 1 

74-95-3 MBROMOMETWNE 

7527-4 1 BROMODlCHLOROMElHANE 

6301 uglkg 630 U I 
6301 ugkg.  630 I . U I 

I 10061-01 -5 i CIS-1 .SDICHLOROPROPENE ! . 6301 uglkg 

l10&10-1 i 63001 uglkg 

I 79-00-5 ! 1.1.2-TRICHLOROETHANE j 6301 . uglkg 

! 591-784 2HEXANONE 1 6300]. ugkg 

6301 ugkg 

i 4-M€WYL-2-PENTANONE 

6301 uglkg . .'108-88-3 1' TOLUENE 1 10061-02-6 I TRANS1.3-DICHLOROPROPENE i 630 I_  ugkg 

127-1 8-4 i TETRACHLOROETHENE ! 

. I  
630 . u i 

6300 U us, I46 
630 U 

630 'U I 

. 630 U 1 
6300' U . , Itb5,iy.b 
630 , u  I j 

i 



Volatile Organics by GC/MS 
Method SW8260 

i 42-2a9 

Lab Name: Paragon Analytics, Inc. 

Work Order Number. 9708320 

Client Name: Kaiser-Hill Co.. LLC. 

ClientProject ID: RIN #97A2439 

1.3-OICHLOROPROPANE 6301 uglkg 630 U I 

Reported on: Wednesday, September 1 0 , 1 9  

124-48-1 1 DlBROMOCHLOROMEMAWE 

Sample Matrix: Solid Date Colleded: 2O-Aug-97 Sample Aliquot 4 
% Moisture: NIA Date Extracted: 01 -Sep97 Final Volume: 10  

Cleanup Method: NONE Date Analyzed: 01 &p97 Dilution: 50 
Report Basis: AS RECEIVED PmP Batch: ~08320 

630 I uaka I 630 I U 

106-93-4 

108-90-7 

6301206 - 

1,2-DIBROMOE(HANE ' 630 uglkg 630 U 
CHLOROBENZENE - _  630 lJsncg 630 U 

1 .I ,I ~-IEITWCHLOROETHANE I 630 usnCg 630 U 

1-24 

7525-2 

9842-8 

96-1 8-4 

STYRENE j 6301 u@g 630 U I 
I 
i J 

BROMOFORM 630 usncg 630 U 

ISOPROPYLBEWNE 630 lJ@g S30 U 

1 Z M R I ~ H L O R O P R O P A N E  ! 630 ww 630 U I 

10846-1 I BROMOBENZENE 6301 ualka 630 I U I 
103-65-1 

9-94 

! 108-67-8 

N-PROPYLBENZENE 630' uglkg 630 U ' I  
2CHLOROTOLUENE 630 uglkg 630 U 

1.3.STdtMMLBENZENE I 630 uslks 630 U 
! 

I 1 0 6 4 3 4  i ~CHLOROTOLUENE 6301 usncg 
9846-6 I TERT-BUTYLBENZENE 6301 usncg 

U I 630 
630 U 



Volatile Organics by GCIMS 

71-55-6 I 1.1.1-TRICHLORO€lHkNE - 1  6301 ugkg 630 U 
I 

594-20-7 . 22-DICHLOROPROPANE I 6301 ugkg 630 U h5, rqo, IY J 

Method SW8260 

I S23-5  CARBON TETRACHLORIDE 6301 ugkg 

563-58-6 1 .l-DICHLOROPROPENE 630) ugkg 

10746-2 12-DICHLOROETHANE 6301 ugkg 

7143-2 BENZENE i 6301 ugkg _ _  
79-01-6 TRICHLORORHENE 630j ugkg 

1 7-74 1.2-DICHlOROPROPANE 6301 ugkg 

74-953 DIBROMOMETHANE ! 630! ugkg 

75-274 BROMODICHLOROMETHANE t 6301 ugkg 

10061-01-5 ClSl.3-DICHLOROPROPENE I 6301 ugkg 

108-10-1 4-MmM-2-PEMANONE 1 63001 ugkg 

! 10061-024 TRANSl.3-DICHLOROPROPENE ! 6301 ugkg 

I 

' 108-88-3 .TOLUENE I 6301 ugkg 

' 79-00-5 1 1.1.2-TRICHLOROETHANE 630) ugkg ! 591-78-6 ! 2-HEXANONE j 6300' ugkg 
I 

630 I ugkg ' 127-184 TETRACHLOROETHENE I 

Lab Name: Paragon A ~ l y t i ~ ~ ,  Inc. 
Work Order Number: 9708320 

Client Name: Kaiser-HilfCo.. LLC. 

ClientProject ID: RIN #97AZ439 

630 U 

630 U 

630 U 

630 U 

630 U 

630 U 

630 U 

630 U 

630 U 

6300 U I  I .-5,w 
u l  

I 

630 

630 1 
i 

630 --* --- I 

6300 U I  ! m', i4D 

2 E L - i  ----_-- i 
1 

-- 
U 

Reported on: Wednesday, September 10.19 

Sample Matrix: Solid Date Collected: ZO-Aug-97 Sample Aliquot: 4 
% Moisture: N/A Date Extracted: 01Sep97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: Ol-Sep-97 Dilution: 50 
Report Basis: AS RECEIVED PmP Batch: 

CASNO Target Analyte Result Units Reporting 

1 7571-8 1 DICHLORODIFLUOROMETHANE ! 6301 u a a  I 6301.  u i I 
74-87-3 CHLOROMETHANE ! 6301 ugkg 630 U J 
75014 . VINYL ._  CHLOFDE j 13001 ugkg 1300 U I 
74-83-9 BROMOMETHANE I 6301 uskg 630 U I 

~~ 

I 175-00-3 1 CHLORORHANE ~ 630! ua/ica I 630 I U 1 ! 

6301 ugkg 630 1 " I  7569-4 TRICHLOROFLUOROMETHANE 1 
75-354 1 1.1-DICHLOROEMENE i 6301 uma I 630 I U ! I , 

761 3-1 TFUCHLOROTRIFLUOROEE I 630 j ugkg 630 U /  

67-64-1 ACE'TONE ! 13OOo! ugkg 13000 U d, 140 
75-1 5-0 CARBONDISULnM 630) ugkg 630 u '  

7534-3 1 .l-DICHLOROETHANE 6301 ugkg 630 U 

1 S 5 % 2  CIS1 2-DICHLOROETHENE ! 6 3 )  u m  630 U 

4 75042 MEWLENE CHLORIDE 330/ ugkg 630 J.B ~ L 3 o ~ i Y '  

1 156-60-5 TRANSl.2-DICHLOROEMENE 630 ugkg 630 U 

- 1  

176-93-3 , 2-BUTAWONE j 13000; ugkg I 13000 I U 8 

; 74-97-5 BROMOCHLOROMEMANE i ! 6301 .ugkg 630 u i  
167-66-3 I CHLOROFORM 6301 ugkg 630 U I  1 
! 



Volatile Organics by GC/MS 
Method SW8260 

12448-1 

106-93-4 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co., LLC. 

Cl ientProjed ID: RIN #97A2439 

I DIBROMOCHLOROMETHANE 6301 uglkg 630 U I 

1.2-0IBROMOETHANE 6301 usncg 630 U ! 

Reported on: Wednesday. September 10, 19 

108-9~7 

630-20-6 

Sample Matrix: Solid Date Collected: 2Mug-97 Sample Aliquot: 4 
% Moisture: NIA Date Extmcted: 01-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: OlSep-97 Dilub'on: 50 

CHLOROBENZENE 630; uglkg 630 U I 
- 1.1.1.2-~CHLOROElH4NE I 6301 usncs 630 U 

i 10042-5 I m R E N E  moi u g k g  
i75-252 i BROMOFORM I 6301 ugkg 
98-82-8 1 ISOPROPYLEENZENE i 630; ug/kg 

I 

630 U I  
630 U I  
630 U I  

196-184 1.23-TRICHLOROPROPANE 

79-34-5 I 1.1,2,2- lElRACHLOROEE 

1100414 I ETHYLBENZENE I 6301 U&S I I 

6301 uglkg 630 U I 

630! usncs I 630 U I 

- 
! 

108-86-1 1 BROMOBEWNE I 6301 uglkg 

10365-1 I N-PROPYLBENZENE I .  6301 usncg 

6301 

630 U i 
630 U 

ua/ka 

~ 

I 
1 -  

9846-6- TERT-BWLBENZENE 630/ ugkg 

95-63-6 I 124-TRIMElHYLBENZENE I 6301 U r n Q  

630 I 

! U 630 

6301 U I 

U 

135-98-8 

541-73-1 

SECBUIYLBENZENE ugkg 630 U 
1.3-DICHLOROBENZENE 6301 u&g 630 U I f 

9-74 1 P-ISOPROPYLTOLUENE 6301 u g k g  630 U 
1064&7 1.4-OICHLOROBENZENE 1 63oj u*g 630 U 

- I ' 104-51-8 . N-BUTYLBENZENE i 6301 Usncs 630 U 

630: usncs 630 U 1 
I 

95-50-1 12-DiCHLOROBENZENE 

96-12-8 1 1.2-DIBROMO-24HLOROPROPANE 630 ua/ko 630 U 

! 120-82-1 ;. 1.2.+TRlCHLOROBEN&NE . .  630; ugkg 

87-68-3 ' HEXACHLOROBUTADIENE i 630) ugkg 

91 -20-3 NAPKTHALENE / 6301 .ug/kg . 

8 7 6 1  -6 12.3-TFUCHLOROBENZENE I 6 3 q .  ' u g k g  

I U 9-98 I 2CHLOROTOLUENE 6301 ugncg 630 I 
108-67-8 I 1.3.5-TRIM€lHYLBENZENE i .  6301 ua/ka 6301 U 

630 U 
630 U f 

I 

, 630 U !  1 ur, '4U 
. .  . 630 U I 

I 106-43-4 ! 4CHLOROTOLUENE ! 6301 UWkQ I 6301 u I ! 



V.olatile Organics by GC/MS 

CASNO Target Analyte 

7571-8 DICHLOROMRUOROMETHANE 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co., LL.C. 

ClientProject ID: RIN #97A2439 

Result Units Reporting Result Result 
Limit Qualifier Footnote 

6301 ugkg  630 U 

Method SW8260 

74-87-3 

75-01-4 

74-83-9 

75-00-3 

Reported on: Wednesday, September 10. 19 

- CHLOROMEMANE i 630 ugkg 630 U 

. B R O M O M W E  , I 630( urns 630 U 
VINYL CHLORIDE 1300 ugkg 1300 U 

CHLOROETHANE I 6301 ugkg 630 U 
I 

i 

Sample Matrix: S o l i  Date Colleded: 20d~g97  Sample Aliquot 4 
% Moisture: NIA Date Extracted: 01Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: OlSep97 Dilution: ' 50 
Report Basis: RECEIVED prep Batch: ~08320 

75-694 TRICHLOROFLUOROMRHANE i 630; 

75-35-4 I 1.1-DICHLOROEMENE I 630: ugkg 

76-13-1 I TRICHLOROTRIFLUOROEE 6301 ugikg 

6744-1 A C m N E  13000! ugkg 

751 5-0 I CARBON DISULFIDE 6301 ugikg 

156-60-5 TRANSl.2-DICHLOROEMENE 630 ugkg 

75-09-2 METHYLWE CHLORIDE 630 Usncs 

7534-3 I .l-DICHLOROETHANE 6301 ~ g k g  
156-592 CIM.2-DICHLOROETHENE 6301 u g k g  

[ 13ooo( ~ g k S  
74-97-5 BROMOCHLOROMRHANE 6301 ugkg  

71-55-6 1 .l .l-TRICHLORO€IH4NE 6301 ugkg 
594-20-7 22-DICHLOROPROPANE 6301 ugkg 

78-93-3 2-BUTANONE 

67-66-3 CHLOROFO Rh4 6301 ugkg  

56-23-5 CARBON TETW\CHLORIDE I 6301 udka 

_ .  

630 U i 
630 U i 
630 u '  

1 3000 U K5; I V O  
630 U 

630 U , Cc5,Jq0 
630 U 

630 U 
630 U 

13000 U !  

630 U 
630 U 
630 U - 

630 U "f, I L ( O / N I  
6301 U 

563-5&6 

1 07-06-2 

71-43-2 

79-01-6 

17-7-5 

175-27-4 

1 74-95-3 

8 
I 10061-01-5 

1.1-DICHLOROPROPENE 6301 ugkg 630 u -  
1.2-DICHLOROETWUJE 630i ugkg 630 U 

- BENZENE 63oi &g 630 U 
TRICHLOROETHENE 1 6301 usn(g 630 U 
1.2-DICHLOROPROPANE I 6301 ugkg  630 U 

I DI6ROMOME!HANE 6301 ugkg 630 U I 
BROMODICHLOROMEMANE 6303 ugkg 630 U 

1 

I 
I 4 I 

I 

I 
630j ugkg 630 u l  CIS-1.3-DICHLOROPROPENE 

1 63001 ugkg 6300 

630; ugkg  630 ! 
10061-02-6 TRANSl.3-DICHLOROPROPENE \ 6301 ugkg  630 

I 630/ ugkg 630 

I 591-78-6 2-HMANONE \ 63001 ugkg 6300 

i '108-10-1 i 4-MElHYL-2-PENTANONE 

! 108-88-3 ! TOLUENE 
e 

179-00-5 1.1.2-TRICHLOROETHANE 

U I 4,140 

U I  
I 

u i  i 
U 

U 

127-184 i ~RACHLORONENE ; 630' ugkg 630 I U 1 I 



Volatile Organics by GC/MS 
Method SW8260 

142-28-9 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

. Client Name: KaiserHill Co.. LLC.  

ClientProject ID: RIN #97A2439 

l.%OlCHLOROPROPANE 6301 630 U 

Reported on: Wednesday, September 10.19 

1W-7 

630-20-6 

Sample Matrix: Solid Date Collected: 2O-Aug-97 Sample Aliquot 4 
% Moisture: NIA Date Extracted: 014ep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: O l S e p 9 7  Dilution: 50 
Report Wi: AS RECEIVED prep Batch: ~08320 

~ ~~~ ~~~ 

CHLOROBENENE 1 630 ugkg 630 1 U 

l . l . l 2 - ~ C H L O R O E l H A N E  I 630 ugkg I 630 I U .I 

100.414 

1330-20-7 

100-42-5 

75-25-2 

ETHYLBENZWE f 6301 ugkg 630 U 
TOTAL XYLENES 1 6301 uglkg 630 U 

STYRENE I 6301 ugkg 630 U 

BROMOFORM I 6301 u a a  630 U I 

I 

I 98-82-8 

96-1 8-4 
79-34-5 

108-86-1 

10-1 

9549-8 

- 
ISOPROPYLBEWNE 630) ugkg 630 U 

1.23-TRICHLOROPROPANE I 630) uglkg 630 U 

1.1.2,2-lETRACHLOROETHANE 6301 ugkg 630 U 

BROMOBENZENE 630 urns 630 U 
NPROPneENZENE 630 usncg 630 U 
2CHLOROTOLUENE 630) ugkg 630 U 

I 

108-67-8 1 1.3.5-lRlM€IHnEENZWE 6301 ugkg 630 U 

1-34 4CHLOROTOLUENE I 630 ugkg 630 U 

98-06-6 TERT-BUTYLBENZWE 1 630 uglkg 630 U 
I 9 5 6 M  I 1.2.4-TRIMETHYLBENZENE 630 uglkg 630 U 

I I 135-988 SE_CBUlYLBENZENE 6301 ugkg 

' 9987-6 1 P-ISOPROPYLTOLUENE 630 ugkg 

10646-7 f 1.QDICHLOROBENZENE 1 630 ugkg 

96-1 2-8 l ~ - O l B R O M ~ L O R O P R O P A N E  I 6-33! ugkg 
120-82-1 1 Z.4-IRICHLOROBEN.ZENE 6 4  u f l g  
8788-3 i HEXACHLOROBUTADIENE 6301 usncg 
9 1 -20-3 NAPHMALENE ; 630! usn(g 

,541-73-1 1 1.3DICHLOROBENZENE 6301 uglkg 
I 
I 

I l W 5 1 - 8  N-BUMLBENZENE 630 ugkg 

9550.1 1.2-DICHLOROBENZENE 630, uglkg 

I 

2 

87-618 1.2.3-TRICHLOROBENZENE 630' ugkg 

630 U 

630 - U 

630 U 
630 U 
630 U 
630 U 
630 u' 
630 U 

630 U 

630 u l  q ' Y o  
630 U I 



.. . 

CASNO 

. Volatile Organics by GC/MS 
Method SW8260 

Target Analyte Result Units Reporting Result Result 
Limit Qualifier Footnote 

Lab Name: Paragon A ~ l y t i ~ ,  Inc. J 

Work Order Number. 9708320 

Client Name: Kaiser-Hill Co., LL.C. 

ClientProject ID: RIN #97A2439 Reported on: Wednesday, September 10.19 

75-71-8 

74-87-3 

Sample Matrix: liquid Date Collected: 20dug-97 Sample Aliquot 5 
% Moisture: NIA Date Extracted: 02Sep-97 Final Volume: 5 

Cleanm Method NONE Date Analyzed: 02Sep-97 Dilution: 50 

DICHLORODIFLUOROMEE 250 u s n  250 U 

CHLOROMETHANE 250 UgR 250 U I  

Report Basis: AS RECEIVED prep Batch: -24 

75-00-3 1 CHLOROETHANE I 250 ugfl 250 U I  
I 250 75-69-4 I - TRlCHLOROFLUOROMEFHANE 2501 UgR 

1 75-014 1 WNYLCHLOWDE I 5001 u o ~  I 500 1 U I 

U I  

174-83-9 I BROMOM€iHANE i 250! ugR I 250 I u i ! 

175354 1 1.1-DICHLOROElHENE ! 250 

' 76-13-1 TRlCHLOROTRlFLUOROEMANE 250 

6744-1 ACETONE I =  
! 75-150 CARBON DISULFIDE I 

75-09-2 METHYLENE CHLORIDE 130 

250 

I 156-60-5 TRANS1 2-DICHLORONENE 250 

UgR 250 U 
UgR 250 U 

UgR 5000 U I  as, 190 
u s n  250 u j  4 
U s n  250 J,B fl-r 1 

\ h O  U§R 250 U I  

74-97-5 

175-34-3 1 1.l-DICHLOROEMANE I 2501 U a L  I 2501 ~ U ~ I I 

BROMOCHLOROMETHANE I 2501 u g L  250 U 

1 156-59-2 I CIS1.2-DICHLOROETHENE I 2201 UgR I I 

I 67-66-3 1 CHLOROFORM I 2501 ugR 250 u ;  
[ 71-55-6 

594-20-7 

56-23-5 

563-586 

1.1 .l-TRICHLOROEMANE ' 250 ugR 250 U 

CARBON TETRACHLORIDE 250 U s n  250 U 
1.1-DICHLOROPROPENE 250 U d L  250 U 

I 2.2-DICHLOROPROPANE 250 UgR 250 U UT, '7 P , / 4  

10746-2 

71-43-2 
12-DICHLOROEMANE 1 2501 UgR 250 U 
BENZENE. +- 250 I u g 5  250 U 

179-016 
~ ~~ ~ 

250 ugR 250 U I  TRlCHLOROETHENE 

78-87-5 1 i .Z-DICHLOROPROPANE 

74-95-3 I DIBROMOMEFH~UJE 

250 ugfl 250 U 

250 ugR . 250 V I  
I 

I 75274 1 B R O M O D I C H L O R O M ~ E  ! I 250 

I 10061 -01 -5 1 CIS1.3-DICHiOROPROPENE I 250 

ugfl 250 U 

U a R  250 U 

j . 25001 u s n  I 108-10-1 ! 4-METHYL-2-PENTANONE 

I 108488-3. . TOLUENE ! . -250: ugll . 
i 0061 -02-6 . . ' TRANS~.~-DICHLOROPROPENE 250! uglL. 

79-00-5 1.1 2-TRICHLOROElHANE 1 2501 ugR , , 

591-78-6 2 - H w N O N E  ' . i .. 2500' ' 

127-1 8-4 T C H L O R O E T H E N E  : 17001 . ugR 
UgR 

- 

2% u i  LT 140 
250 u !  / 

. ' .. 250 U I  

2500 I _  
250 U 

250 ! 



Volatile 

142-289 

124-481 

106-934 

108-9~7 

Organics by GCIMS 
Method SW8260 

1 .BDICHLOROPROPANE 250 ugll 250 U 

DIBROMOCHLOROMEMANE 250 usn 250 U 

124IBROMOETHANE 250 UgR 250 U 

CHLOROBENZENE I 250, UW 250 U 

Lab Name: 

Work Order Number: 

Client Name: 
ClientProject ID: 

630-204 1.1,1.2-lElRACHLORORHANE 250 u s n  250 u 1 -  - ~ ~ -  

Paragon Analytics. Inc. 

9708320 

Kaiser-Hill Co., LLC. 

RIN W A 2 4 3 9  

I 1 0 0 4 1 4  I ETHYLBENZENE 250 

t 

Reported on: Wednesday. September 10,19 

usn 250 U I 
I 1330-20-7 

100-42-5 

TOTAL XYLENES 250 U g R  250 U 
SrYRENE 250 UgR 250 u !  

-I 
, 7 5 2 5 2  1 BROMOFORM ! 250; UgR 250 U I 
! 98-82-8 

96-1 84 

79-34-5 

,10886-1 

a ISOPROPYLBENZENE i 250 I U M -  250 u I - -  
12STRICHLOROPROPANE 250' UgR 250 U 

1.1 2.2-TETRACHLORORHANE 250 ugR - 250 U 
I 

BROMOBENZENE I 250 UaR 250 U 



_ -  

CASNO 

Volatile Organics by GC/MS 
Method SW8260 

- Target Analyte Result Units Reporting Result Result 
Limit Qualifier Footnote 

Lab Name: Paragon A ~ l y t i c s ,  Inc. 

Work Order Number: 9708320 

Client Name: KaiserHill Co., L.L.C. 
ClientProject ID: RIN #97A2439 

75-71-8 I OlCHLORODlFLUOROMEE i 51 ugR 

Reported on: Wednesday, September 10,19 

5 U I  I 

Sample Matrix: liquid Date Collected: 2O-Aug-97 Sample Aliquot: 5 
I % Moisture: NIA Date Extracted: 02Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep-97 Dilution: 1 

74-87-3 I CHLOROMETHANE I 5 j  ugR 

75-014 I VlNYLCHLORlDE i 101 ugR 

I 
5 U 

I 

10 U I  ' 74-83-9 

75-00-3 

I 
BROMOMEMANE 51 ugR 5 U 

CHLOROrmANE I 51 uSn 5 U I  I 
75-69-4 TRlCHLOROFLUOROMElHANE I 5 /  U g R  5 U I 

i 75-35-4 1.1DICHLORO€lHENE ! 51 ugfl 5 U I 

I 
76-1 3-1 I TRlCHLOROTRlFLUOROEE i I 5 -210 ugfl 5 U 
67-64-1 ACETONE . I  5.5 UgR 

75-1 5-0 CARBON DISULFIDE 51 ugn- 

I 5 j  USn 
156-6&5 TRANSl.2-DICHLOROEiliENE 51 ug/L 
75-34-3 1 .lDICHLOROFCW\NE I 51 U S n  

I 
I 75-09-2 MEMYLENE CHLORIDE 

100 J s q  ILL0 

5 U . 9 r o  
5 U 

5 U 
5 U 

156-59-2 

78-93-3 

74-97-5 . 

CISl.2-DICHLOROEMENE 5 U g R  5 U 

BROMOCHLOROMETHANE 1 .51 uaR 5 U 

ZSUTANONE loo! U g R  100 U 

L I 
67-66-3 CHLOROFORM 5 U W  5 U 

5 I I 594-20-7 I 2.2-DICHLOROPROPANE U g R  5 U 
5623-5 I CARBON ~RACHLORIDE I 51 UaR . 5 1  I I  

"5 49 w I 

563-58.6 1.1-DICHLOROPROPENE j .  51 ugR 5 U 

71 43-2 BENZENE I I 51 . ugR 5 U 

I 1.2-DICHLOROPROPANE ! 51 u g L  

74-95-3 * DIBROMOM€lH4NE ! 5i u g L  

75-274 ' BROMODICHLOROMEMANE i 51 U g R  . 

10061-01-5 ClSl.3-DICHLOROPROPENE 1 51 u g k  

501 ugiL 

iowe-3 ' 'TOLUENE 5! UglL- . 
10061-02-6 TRANSl.3-DICHLOROPROPENE i 51 .. u g k :  

79-00-5 I 1.1.2~lRlCHLOROETiiANE 51 . u g n  

i ' 127-1 6 4  i TETRACHLOROETHENE 5 )  u$L 

. .  

I 

' 78-87-5 

I 

I 108-10-1 4-M€iHYL-2-PENTANONE 
I 

I 

. .  
501 ugR . ,591-78-6 I 2-HEXANONE 

' ' 5 I 
.5 U I  I 
5 - U '  

5 . u  
. .  50 -U "3, I Yo 

5 U 

. 5' U 
t 

5 U I 

50 u - k'5/ No, !q\ 
5 U 



Volatile Organics by GC/MS 
Method SVV8260 

124-481 

1106-954 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: KaiserHill Co.. L L C .  

ClientProject ID: RIN -7A2439 

DlBROMOCHLOROMElHANE 51 U g R  5 U 

1.2-OIBROMOETHANE i 51 UgR 5 U I I 

Reported on: Wednesday, September 1 0 ,  1 9  

108-90-7 

Sample Matxix: liquid Date Collected: 2oaUg-97 Sample Aliquot 5 
% Moisture: NIA Date Extracted: 02-p-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep97 Dilution: 1 .  

51 u g ~  5 1 -  u - . I  CHLOROBENZENE 

Report Basis: AS RECEIVED prep Batch: vO8324 

1 0 0 4 1 4  ETHYLBENZENE 51 ugn 5 U 

I 5 U g R  ' 5  U I 1330-20-7 1 TOTALXYLENES 

; 1 0 0 4 2 - 5  1 SrYRENE ! 51 ugR 5 ' U  

75-25-2 i BROMOFORM f 5 /  ugR 

98-82-8 ISOPROWBENZENE,~ I 51 ugfl 

96-184 1.2.3-TRICHLOROPROPANE S i  UgL 
79-34-5 1.122-lEIRACHLOROElHANE I 5) U g R  

I 

I 

a 5 u f  
5 U 

5 U 

5 U I 

I j 1-1 f BROMOBENZENE 51 U g R  I 5 U 

9-94 I PCHLOROTOLUENE 51 ugL 

I 5 UgR 

110643-4  4CHLOROTOLUENE I 5 UgR 

98-06-6 TERT-BUlYLBEWNE 5 ugn- 

9- I 1.24-TRIMETHYLBENZENE 5 U g R  

1 3 5 9 8 4  SEGBUMBENZENE I 51 ugR 

i 541-73-1 1.3-DICHLOROBENfENE I 5 ;  ugR 

1-7 1 .eDICHLOROBENZENE I 51 U g R  

104-51-3 N-BUMBENZWE 5i u ~ / L  
9550-1  1 Z-OICHLOROBEWNE 51 UgR 

96-12-8 l.Z-DIBROM044HLOROPROPANE I 5j U g R  

1 2 0 8 2 - 1  12.4-TRICHLOROBENZENE ! 5!  ugn 
87-68-3 I HEXACHLOROBUTAOIENE I 5! ugh 

91-20-3 , NAPHTHALENE I 51 ugh 
87-61 d .l.Z3TRICHLOROBENZENE 51 U g R  

108-67-3 1.3.5-TRLMEI)(YLBEWNE 

I 

I 99876  P-ISOPROPYLTOLUENE I 5/ ugn 
I 

I 

5 U 

5 U 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 
5 U 
5 U 

5 U 

5 U 

5 U 
5 U 

5 U 



G C/MS W ORI<S 1-i EETS 
ITOLDING TIMES / CIlAlN-OF-CUSTODY 

Jncludc all  saniplcs, dilulions, & reanalyscs Clicnl & Balcli: 4 *?flZq3 t‘ 

Qu:irihLcs ’ Rcv 1.0 

Validalor/Dale: 

If a particular category is “Not Appliceblc,” please dciiotc with N/A 

L- 



TUNING & PERFORMANCE 
(FORM 5 INFORMATION) 

SAMPLES 
W IT11 I N 

TIMI! VRAMIi 
YIN 

QuantaLcx .Rev 1.0 (I/ 

FORM 5 Ils 
EQUAL 

RAW DATA OK' INFO OK 

.... $$$f&&f(jH . chLc, ~~~~~~~~~~ 

YIN YM YM 

Include all tunes 

I 

DATE: 

TIME: 

TUNE 5: 

TUNINO I DATERcTlME 

. .  

I 

INSTRUMENT CRIT. MET 
.[I) ' , .  j m:D' 

DATE:-. ._. -_ .--.-.. . TUNE 4: 

TIME: 

Associalcd samples: 

COMMENTS. 



G C/MS W 0RKSI-I EETS 
INITIAL CALIBRATION 
(FORM G INFORMATION) 

INI‘I‘IN. 
CALIBRATION 

I-CAI. I :  

CALCULATION CHECK 
RRFC O/URSD> I RRFI ATLEAST 

DA’U INS’I’IKJMISN’I’ 0.05 ( 3  0) CUNC. AVU. 1W1 
k %RSD CALIBRATED ID YM YfN I.I:VEI. 

2) 

‘//‘t/ / /  1) 
q I \  /?-I JJP-Vucll 1 

3) I-CAJ. 2: 

I I I I I I 

Associated samples: 

4) 

4ssocialed samples: 

ssociakd samples: 

I 

gcms631 wL 



GUMS WORKSHEETS 
CO NTI N [I I NG CA 1,1 ll RATIO N 
(FORM 7 INFORMATION) 

QunntnLcx ' RCV 1.0 (1/ 

c-CAL 2: 

0119 
Associated samples: c, 0 1 7 

/ 

- . .  ..  

I 
Associated samples: c, 0 1 7 

/ 

I 

Associaled sarnplcs: 



G C/MS W 0 RIG I1 EETS 
BLANKS 
(BLANK FORM 1 & 4 INFORMATION) 

BLANK NUMBER 

BLK #: 

vk'i.1 i) qo \ - )  a 

Include method, trip, and field blanks 

;,E*cTg;s.; 
I .  CORRECT BLANK I DLANK BLANK 

MATRIX 20 CONTAMINANTS CONTAMINANTS ' LEVEL 

YM 2) < MDL FOR OTHERS? ..&ONCENTRATION 
I ) <  JX FOR COMMON? ENTER BLANK CONTAh4INAkS FOLLOWED B Y  

DATE DATE 
EXTRACTED ANALYZED . YM 

1) 2) i]YM e.Cl-a@-& 
ur- 350 

'. 4/3/q7 ' 

1) BLK #: 2) 

Q~a11tirLcx ' ~ C V  1.0 I 

IJLK n: 

COMMENTS 

1) 2) 

gcms63 I w/D a 

DLK / I:  1) 2) 

1) L K  1;: 2) 
I 



GUMS WORKSHEETS 
SURROGATES/INTERNAL STANDARDS 
(FORM 2. & 8 INFORMATION) 

. 

QLI 
N 

lncludc samples, dilulions, reanalyses, matrix spikes, & blanks 

SAMI'I.II NUMIIEIt SUKHWA'I'II IF NO, HIIBXI: OK INI'EKNAL Sll). SIIKK. A IS . .  
(IN1 'I .I II  ) I <  SAMI'I.I< I l l~l ' l IVI~I IY I(IXSl' ANIVIIII III(ANAI.. A I I I ~ A  ll,'l'. l~Al.l'lllA'l'l~lNS A SI ll~l;(l~:Al'l~s 

. .  
NUMBER IF LIMITS LIMITS MET HEANAL. LIMITS MET LIMITS LIMITS TRANSCRIPTIONS OUTSIDE,' 

NOT,t.iI?I') YIN . YIN YIN MIX YM MIX YM UK' YM . QCLIMIlS * *  
t! I / l r  IA/ û  U F  

,/ I I tf I I P 

I I I I I I I I - ~ 

QunntaLcx ' Rcv 1.0 ( I  

. .  

. OUTSIDE 
ACTIONSJCOMMEWS 



GUMS WORKSHEETS 
SPIKESILCSS . 

(FORM 3 INFORMATION) 

Include matrix spikes and laboratory fortified blanks 

FREQ- SI'IKED AT CALC. & 
TYPE OF SPIKE DATE & UENCY CORRECT TRqNS. 
(C1RCI.E ONE) TIME CRr'rEltlA I.ISVEI. ' O K  

ANALYZED M I 9  YIN YIN Y/N 
q / l / q 7  

13L,(u 
Associalcd samplcs: I %, 13, I k),) g, 65,)s- / 

LCS I 
c 

hssocialcd samples: 

Y Associated samples: (4 u, 1 7  

LCS.1 MS I MSD I /  

Issocialed samples: 

LIST SPIKING COMPOUNDS 
OUTSIDE PERCENT 

It RCOVEItY CIt ITERIA 
( l ~ o l , l ~ ~ w E l ~  I)Y I'liltcIiNl' ItEcoveItY)  

I 

See Appendix E for nppropriale number o f  cnlciilolioiis. Il'u piiniruliir ciiicgwy is "No1 Applicable," plcnrc dctioic with N l h  

e 

QuantaLcx ' Rcv 1.0 (1 

LISTMSIMSD ' 

SPIKING COMPOUNDS 
OUTSIDE RPD CRITERIA 

(FOLLOWED BY RPD) . 

M2W-C ' 

..ACTIONS I 
COMMENTS 

~- 

gcms69 I w/DL 



@MS WORKSHEETS 
COMPOUND IDENTIPICATION/QUANTITATION 
(FORM I)  

QiinnlnLcs' Rcv 1.0 (11 

lncludc a11 snmplcs, dilulions, rc:tnaIyscs, bliinks 

" I~CRIT~RIA I c A i c u L A n o r r  ci IECKS.. 

RRT MASS SPECTRA TRANS. 
SAMPLE NUMBER (0.06) SPECTRA COMPOUNDS PRESENT CRQLS CHECK' CRlPTlON 

QLI (INCLUDE IF MET L PAII.INO ID (TCL9TIC) CORRECT 1.3 IUT(S)I ERRORS ACTIONSICOWNTS 



GC/MS WORKSHEETS 
SYSTEM PERFORMANCE & DATA COMPLETENESS 

Include only samples for which problems exist 
~ ~~ 

SYSTEM PERFORMANCE 
IDENTIFY FACTORS THAT INDICATE SYSTEM 

Ql.1 SAMl'I.E PERFORMANCE PlWlll.EMS (c 6 ,  DASELINE SIIIITTS. 
# NUMUrll LARGE All( PEAKS. I S AIWA CI I A N G I X  clc ) 

f 

t ' i '  I 
I I 1 I 

t I 1 

. 

QuantaLcx . 'Rcv 1.0 (I/! 

DATA COMPLETENESS 
RUN LOGS EXTRACTION 
PRESENT 1.OOS PRESENT OTHER MISSING DATA 

Y/N YIN (INCLUDE MASS SPECTILA) 

Y CI 
/ 



2II 

DA-SSO1 

Data Quality Assessment Report 

Rocky Flats Environmental Technology Site 

n I SS01B005 / SSOlBOlO I II 

1 ParagonAnalytics,Inc. I 
Sample Numbers: BHl7028Rh4. BH17029RM. BH 17030RM. G W17002R.M. G W 17003RM. G W17004R.M. 

GWI7005RM. GW17 006RM. G W17007RM-- - ._ 
. ., . 

I General (Cover Page, Table of Contents, DRC Checklist, 
Narrative) 

Y N 

Chain of Custody N 

Sample Preservation Y N 

Holding Tmes Y Comment 1 

Y N 
Matrix SpikeJMatrix Spike Duplicate Y Comment 2 

Instrument Performance Check Y N 

Internal Standards Y N 

Sample Results Y N 

Tentatively Identified Compounds Y N 

Calibration Y Action Items 1 and 2 

Quality Control Check Samples Y N 

Blanks Y Action Item 3; Comment 3 

Other QC . Y N 

-Y 
' N  

N/A-" Item is not applicable to the Line Item ~ 

Item was reviewed,or non-compliance-was identified . 

Item was not reviewed or non-compliaim was not identified . 

. -  

97A2442v 



Action Items: 

1. The following sample results were qualified as estimated (J) due to the percent 
relative standard deviations (%RSDs) which exceeded 30% in the initial calibration: 

Acetone in all samples 
0 

0 2,2-Dichloropropane in all samples 
0 4-Methyl-2-pentanone in aU samples 
0 2-Hexanone in all samples 
0 

Methylene chloride in all  samples 

Naphthalene in all samples [140] 

2. The following sample results were qualified as estimated (J) due to the percent 
differences (%D) which exceeded 25 % in the continuing calibrations: 

0 2,2-Dichloropropane in samples 
0 2-Hexanone insamples BH17028RM, BH17029RM, GW17002RM, 

GW17003RMy GW17004RM, GWI7005RM, GW17006Rh4, GW17007Rh4 
rw 

3. The following sample results were reported as undetected due to blank 
contamination, according to the Functional Guidelines criteria (5x rule): 

0 Methylene chloride in samples BH17028RM, BH17029RMy BHl703ORM, 
GW17002RM, GW17003FMY GW17004RM, and GWl7005RM [149] 

Comments: 

1. The chain of custody records did not indicate the temperature of the samples upon 
receipt. No action is necessary since the affect of temperature on the samples is 
unknown. [231] 

The percent recovery of trichloroethene (83%) was below the QC limits of 85% to 
121%, in the matrix spike duplicate (MSD) analysis of sample GW17002RM. 
MSMSD analyses was not performed for the soil matrices. The VA970902 
LCSLCSD analyses performed on 09/02/97 were utilized for both the soil and a 
water matrices with different QC criteria No action is taken because sample results 
are not qualified based solely on MSMSD recoveries. [114] 

The method blank VA970902-1MB was utilized for both soil and water matrices. 
No action is taken. [168] 

- 
2. 

3. 

VerificationNalidation Signature 

Date: I I/ / I /  4 3  



Volatile Organics by GClMS 
Method SW8260 

CASNO . Target Analyte Result Units 

7 5 7 1 - 8  DICHLORODIFLUOROMETHANE 630 ugkg 
74-87-3 CHLOROMEMANE 630 u g k g  

75-01-4 VINYL CHLORID-E .. -1300 ugkg 

74-83-9 BROMOMRHANE 630 ugkg 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.LC. 
CIientProject ID: RIN #97A2442 

Reporting Result Result 
Limit Qualifier Footnote 

630 U 

630 U I  

1300 u i  
630 1 U I  

Reported on: Wednesday, September 1 0 . 1 9  

75-00-3 

75694 

CHLOROETHANE 630 ugFg 630 u j  
TRICHLOROFLUOROMETHANE 630 ug/kg 630 I u j  

7535-4 1.1-DICHLOROETHENE 630 

7 6 1  3-1 630 

13000 

CARBON DISULFIDE 630 

PP 

,7549-2 METHYLENE CHLORIDE 2600 

i is -cio-5 1 TRANS1.2-0ICHLOROEMENE I 630 

ug/kg 630 u ,  
urns 630 u ;  
uglkg 1 3 0 0 0  u i  ,/ os-I* 
uglkg 630 u :  
ugkg 630 B 
ugkg I 630 U ! 4 I40 I 

75-34-3 

156-59-2 

78933 

74-97-5 

1 .l-DlCHLOROEFW\NE / 630 ugkg I 630 U I 

ZBUTANONE 13000 Qqg 13000  U I 

BROMOCHLOROMETHANE I 630 u r n &  . 630 U ! 

1 

I CIS1.2-DICHLOROETHENE ~ 630 ugkg 630 U 
\ 

1 



Volatile Organics by GCIMS 
Method SW8260 

142-28-9 1 ;3-DICHLOROPROPANE 630 

124-481 DIBROMOCHLOROMETHANE 630 

Lab Name: Paragon Analytics, Inc. 
Work Order Number: 9708324 

Client Name: Kaiiser-Hill Co.. LLC. 
ClientProject ID RIN #97A2442 

USnCg 630 U 

usncg 630 U 

Reported on: Wednesday. September 10,19 

106-93-4 

108-90-7 

Sample Matrix: Solid 

Cleanup Method: NONE 

Date Collected. 25Aug97 
Date E x h a d :  01-Sep-97 
Date Analyzed: OlSep97 

% Moisture: NIA 

~- 

1.2-0IBROMOETHANE 630 ugkg 630 U 

CHLOROBENZENE. I 630 ugkg 630 U 

4 
Final Volume: ' 10 

Dilution: 50 

Sample Aliquot 

630-20-6 1.1.1.2-TETWICHLOROETHANE - 

Report Basis: AS RECEIVED PEP Batch: a8320 

- 
630 ugkg 630 U 

1-14 I RHYLBENZENE 630 ugkg 630 U 

1330-20-7 

100-42-5 

TOTAL XYLENES j 630 u9?(g 630 I U 

STYRENE 630 uglkg 630 U 

79-34-5 1 1.1,2.2-l€TRAWLOROElH4NE '1 6301 ugkg f 630 U ' I ~ --I 
1 

108-86-1 BROMOBENZENE 6301 ugkg . 630 i U 1 i 

I 7525-2 i BROMOFORM I 6-30 
98-82-8 I lSOPROPYL6EWNE 630 

961 8-4 123-TRICHLOROPROPANE I 630 

I 

103-651 ! NPROPYLBENZENE i 6301 Ugkg 630 i . U f 
95-49-8 1 2GHLOROTOLUENE 6301 usncs i 630 I u i I 1 I 

ugkg 630 U 

uglkg 1 630 U 

ugkg i 630 1 U 

10867-8 . 1.3.5-TRLMETHYLBENZENE i 6301 ugkg ; 630 / U 

I 70643-4 1 6CHLOROTOLUENE i 6301 ugkg i 630 1 U 

! 630: ugkg 630 i U 13598-8 SECSUTYLBENZENE - 1  
99-87-6 1 P-ISOPROPYLTOLUENE i 630j ugkg i' 630 1 U 

10646-7 ! 1.44lCHLOROBENZENE 630 1 uaka i 63oi u I \ 

104-51-8 N-BUWLBENZENE f 6301 ugkg f 630 U 

95.50-1 ' 1 12DICHLOROBENZENE I 630 ' ugkg i 630 1 U '  

96-12-8 1 12-01BROM03CHLOROPROPANE ' 1 630 . ugkg i 630 I U 
120-82-1 . 1.24-TRICHLOROBENENE i 636 

87-683 ' 1 .  HEXACHCOROBUTAOIENE 630 
91-20-3 1 -NAPKIHALENE , I 630 i 

630 87-61-6 ' '-; 1.2,3;TRICHLOROBENZENE . . 

ugkg i 6301 U 1 

ugkg . 1 630 I U 

ugkg . 1 630 f U 

Ugkg 
! 

U-I ' tO 
8 

630 1 u ' j  
J 



Volatile Organics by GC/MS 

Retention 
Time 

Method SW8260 
Tentatively Identified Compounds 

TIC Analyte Result Units TIC 
Qualifier 

NONE DETECTED I 

Lab Name: Paragon Analytics, Inc. 

Work Order Number. 9708324 

Client Name: KaiserHill Co., L.L.C. 

ClienPmject I D  RIN #97A2442 Reported on: Wednesday, September 10.19 

Sample Matrix: Solid Date Collected: H u g - 9 7  Sample Aliquot- 4 
% Moisture: WA Date Exbacted: 01Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: Ol-Sep-97 Dilution: 50 

~~ ~ 

. . . . . . . . . . . . . . . . .  - . . .  . .  
. . . . . . . . . . . . . . . . . . . .  

, . .  - ,  

. .  

A 0  
I I -  10 -43  



Volatile Organics by GC/MS 
Method SW8260 

CASNO 

7 5 7 1 8  

Lab Name: Paragon Analytics, Inc 

Work Order Number. 9708324 

Client Name: Kaiser-Hill Co.. LLC. 

ClientProject ID: RIN #97A2442 

Target Analyte Result Units Reporting Result Result 
Limit Qualifier Footnote 

DICHLORODlFLUOROMEE 630 urns 6301 u I I 

Reported on: Wednesday, September 10 ,19  

74-87-3 

75414 - 

Sample Matrix: Solid Datecollected: m u g - 9 7  Sample Aliquot 4 
% Moisture: NIA Date Extracted: 024ep-97 FinalVolume: . 10 

Cleanup Method: NONE Date Analyzed: OZ4ep-97 Dilution: 50 
PRP Batch: -24s Report Basis: AS RECEIVED 

~~. ~ 

CHLOROMETHANE 630 uglkg 630 
WNYLCHLORlDE I 1300 ugkg 1300 u l  

7683-9 

7500-3 

BROMOMETHANE 630 usncg 630 u !  
CHLOROWE I 630 uglkg 630 ' u !  

75694 

75-354 

7673-1 

6764-1 

75-150 

7 5 0 9 2  

1 !56-60-5 

TRlCHLOROFLUOROMEMANE 630 ugkg 630 u s  
1.1-DICHLORONEN E 630 ugkg 630 u :  
TRlCHLOROTRlFLUOROEE 630 ugkg 630 U i 
ACETONE 13000 ugkg 13000 " :  J -140 
CARBON OSULFIDE 630 ugkg 630 u :  
M€IHYLENE CHLORIDE 4401 qncg 630 J.B &30U - Igq 
TRANS1.2DICHLOROEMENE 6301 ugkg 630 I U I J l4d 

75-34-3 

156-59-2 

1 . l D I C H L O R O W E  6301 ugkg 630 I U 

ClSl.2-dlCHLORONENE 6301 ugkg 630 I u :  
78-93-3 

74-97-5 

- Z-BUTANONE 13OOo ugkg 130OO u .  
BROMOCHLOROMETHANE 630 ugkg 630 I U 

67-66-3 'CHLOROFORM 630) usn(g 630 1 U . ! 
71-556 1 l.l.l-TRICHLOROETW\NE 6301 ugkg 630 : U 



Volatile, 0 rga n ics by G C/MS 

142-28-9 

Method SW8260 

I ;3-DICHLOROPROPANE 630 ugkg 630 u [ .  

Lab Name: Paragon Analytics, Inc. 

Work Order Number. 9708324 

Client Name: Kaiser-Hill Co., LL.C. 
ClientProject ID: RIN #97A2442 

124-43-1 I DIBROMOCHLOROMEMANE 

Reported on: Wednesday, September 10. 19 

630 ugkg 630 u f  

Sample Matrix: Solid Date Collected: 25-Aug-97 Sample Aliquot: 4 
% Moisture: NIA DateExEracted: 024ep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 02Sep-97 Dilution: 50 
Report Basis: As RECEIVED PEP &tCh: '~08324s 

lQ6-93-4 

108-90-7 

1.2-DlEROMOETHANE 6301 ugkg 630 " I  
CHLOROBENZENE 6301 ugkg 630 U 

1330-20-7 

100-42-5 

~ ~~ 

TOTAL XYLENES i 6301 ug?cg 630 U ' i  
STYRENE ! 6301 ugikg I 630 U I 

75252 
9842-8 

. BROMOFORM f 6301 ugkg 630 u j  
ISOPROPYLBENZENE i 6301 ugkg 630 I U I 

I 
96-18-4 

79-34-5 

1.2.3-TRICHLOROPROPANE 6301 ugikg f 630 u i  1 
1.1,2.2-lETRACHLOROrmANE I 63oi ugag i 630 I U 1 

1108-86-1 

I103-65-1 

BRWBENZENE 630: ugkg I 6301 u I 
N-PROPYLBENZENE 630j ugkg \ 630 I u ;  I 

l -  

9549-8 

100-67-8 

~ 

I 

2CHLOROTOLUENE I 6303 Ugn(g 630 U I  

1.3.5-TRIMElHYLEWZENE I 6 3 O i  ug/kg 630 U I  

I -  

106-43-4 

98-06-6 

95-63-6 

. .  Ab 

~ 

4CHLOROTOLUWE I 6301 ugkg 630 u '  

1.2.4-TRMElHYLEWENE i 6301 UNg 630 u ;  
ITERT-BUMLBENZENE 630) ugkg 630 u i  

1 ' 4  

I 6301 ugkg 135-988 SECBUWLBENZWE 

JJ-10-9 7 

I _  
630 u '  

99-87-6 

106-46-7 

104-51-8 

95-50-1 

s12-8 

P-ISOPROPYLTOLUENE i 6301 ugkg 630 u t  
1 +DICHLOROBENZENE \ ' 6301 ugkg 630 U i  

N-BUTYLEENZWE 1 630/ ugkg 630' U I  

12-DICHLOROEENZENE i 6301 ugkg 630 u :  
' 1.2-DIEROM03CHLOROPROPANE 6303 ugkg 630 u f  

12042-1 1 1.2,4-TRICHLOROEENZENE ! 630: ugkg 630 I U I  I 
. I 

~~ 1 
~~~ 

87-68-3 HD(ACHLORO8,LJTADIENE 6301 ugkg 6301 U i 
I 1 UJ-IYO 

4 
9 1 -20-3 NAPHMACENE. ! 630: ugkg 6301 u i 
87-kl-6 . , . I.Z.STRICHLOROEENZENE 630 I U 630:. ugkg - 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

Retention 
Time 

' 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiir-Hi l l  Co.. LLC. 

Result ' Units TIC TIC Analyte 
Qualifier 

NONE DEI'€- 

4 
10 
50 

ample Matrix: Solid Date Collected: 25Aug-97 Sample Aliquot 
% Moisture: NIA DateExtracted: 02Sep97 ' Final Volume: 

Cleanup Method: NONE Date Analyzed: 02Sep97 Dilation: 
Report Basis: DRY WEIGHT prep Batch: vO8324s 

I 

4 

Ab 
11-10 4 P  



CASNO 

75-71-8 

7447-3 

7 5 0 1 4  

7683-9 

Volatile Organics by GClMS 
Method SW8260 

~~ ~~ 

Target Analyte Result Units Repohng Result Result 
Limit Qualifier Footnote 

DICHLORODIFLUOROMEE 630 uglkg 630 U 

CHLOROMEWPlE 630 uglkg 630 U 

VINYL CHLORIDE 1300  uglkg 1 3 0 0  U 

BROMOMEIHANE 630 uatka 630 U 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-tiill Co.. LLC. 
ClientProject ID: RIN #97A2442 

7500-3 

Reported on: Wednesday, September 1 0 , 1 9  

CHLORO-ETHANE I 6301 ug&g 630 1 u 1  

Sample Matrk Solid Date Collected: 25dug-97 Sample Aliquot: 4 
% Moisture: NIA Date Extracted OZ-Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 50 

75-69-4 1 TRICHLOROFLUOROMEE I 6301 u g m  

Report Basis: AS RECEIVED p e p  Batch: ~08324s 

630 U 

a 

i 
I 
l 

a 
ad 

75354 

7 6 1  3-1 

1 ,lDICHLORORHENE I 630 ugkg 630 u i  
TRICHLOROTRIRUOROEE 630 ww 630 u i  

57-64-1 ACETONE I 13000 

75-150 1 CARBONOISULFIDE I 630 
I 

ugkg 13000 U K J-NO 
ugkg 6301 u 1 

75-092 METHYLENE CHLORIDE 4201 ugkg 

156-60-5 lRANS-l.2-DICHLORONENE ! 630 uglkg 

156-59-2 ClS1.2-DICHLOROETHENE ! 630 ugkg 

75-34-3 1.1-MCHLOROETHANE 1 630 uglkg 

630 I J.B - lV?* 
630 I U 3 /yz 
630 u i  
630 U i  

70-93-3 2-BUTANONE 1 13000 ugkg 1 3 O o o f  u I 
74-97:5 ' 1 BROMOCHLOROMETHANE ! 630 .uskg a o i  U i I 

630 630 1 U 1 -1 108-883 I TOLUEN,E . ' ' u g 4  . 

I 

. .  

----.- 100614243 ~RANS-~.~DICHLOROPROPENE .. 630 u g k g  630 1. C.l ! 
79-00-5 

59 1 -78-6 2-HEX4NONE . I 6300 -u@g 

127-18-4 ' TETFUCHLOROETHENE " . ! 6 3 0  uglkg 630 U 1 
iJJ-l4O,I4I 1 . .  

--- 
--- - 

- 

67-66-3 

7 1 - 5 5 4  

CHLOROFORM ! 630 ugkg 6301 U 1 
1 ,I .l-TRICHLOROETHANE I 630 uglkg 630 j U I 

594-20-7 

56-23-5 
2,2DICHLOROPROPANE f 6301 u g k g  630,  U i I bJ-ILfo,l4l 
CARBON TETRACHLORIDE I 6301 u&g 630) u i 

563-58-6 
107-06-2 

63oi u i 1.1-DICHLOROPROPENE 630 uglkg 

1.2-DICHLOROETHANE 630 usncg 63oi u :: 
- 

71-43-2 

79-01 -6 

. ~ ~- 

. BENZENE 630 uskg . 630 1 U i 
TRICHLOROEMENE' 630 ugkg 630 1.  U 1 

. .  

78-87-5 , f - 1.2-DICHLOROPROPANE 

74-95-3 I OIBRO~OMETHANE ... 

630 ugkg ' 6 3 0 :  ' U  I 
,630 U - [ 630 u g k g  

75-274 1 BROMODICHLOROMETHANE I 630 -! 
- u a k a  630; U I 

I 10061-01-5 CIS-1.3-DICHLOROPROPENE 630 

10&10-i j ~MNYL-2-PENTANONE i 6300 
u g k g  630 u '  . ! 
ug/kg 6300 I U i UJ-NO 



Volatile Organics by GC/MS 
Method SW8260 

12448-1 

Lab Name: Paragon Analytics, Inc. 

Work Order Number. 9708324 

Client Name: KaiSer-Hill Co., L L C .  

ClientProject ID: RIN ic97A2442 

DIEROMOCHLOROMETWINE , I 6301 ugkg 630 1 U 

Reported on: Wednesday. September 10.19 

10890-7 

630-206 

100414 

- -  

Sample Matrix: Solid Date Collected: 25-Aug-97 Sample Aliquot 4 
% Moisture: WA DateExtracted: 02Sep-97 . Final Volume: 10 

Cleanup Method: NONE DateAnatyze@ 02-p-97 . Dilution: 50 
PEP Batch: ~ 0 8 3 2 4 ~  Report Basis: As RECENED 

CHLOROBENZENE 630 wm 630 u '  
1.1.1.2-TETRACHLOROETHAE 630 u m g  630 U 

mMLBENfENE 630 usncg 630 U 

I 142-28-9 I 1;3-0ICHLOROPROPANE I 6301 ugkg I 630 [ u f  1 

0 -  

.. . 
630; ugkg 630 u i  

95-50-1 12-DICHLOROEEWNE 6301 ugkg 630 - u ... : _  

96-1 2-8 1.2-0IEROM03CHLOROPROPANE i 630 I u@g . 630 , ..u i 

8748-3 HEXACHLOROEUTADIENE i 6301 U@g .630 - u i  
. .91-20-3: . NAPI-mMENE , 6301 usncg 630 u j  

_I 
1.24-TRICHLOROEEWNE i 6301 ugkg 630 ' U ' 120-82-1 

-1 87616 1 .Z%TRICHLOROEMENE 6301 uwkn 630 1 u :  
1 I I I e -J - -  

Ab 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively identified Compounds 

Retention 
Time 

Lab Name: Paragon Analytics, Inc. 

Work Order Number. 9708324 

Client Name: KaiserHill Co.. L-LC. 

TIC Analyte Result Units TIC 
Qualifier 

NONE O€lEcTED 

4 

I 

. .  



Volatile Organics by GC/MS 
Method SW8260 

156-59-2 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Go.. LL.C. 

ClientProject ID: RIN #97A2442 

CIS-1.2-DlCHLOROElHENE 5 ugn- 5 U i  

Reported on: Wednesday, September 10.19 

74-97-5 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot 5 
% Moisture: NIA Date Exbacted: 02Sep97 Final Volume: 5 

- Cleanup Method: NONE Date Analyzed: 02Sep97 Dilution: 1 

. BROMOCHLOROMETHANE I 51 ugn- 5 u ;  I 

Report Basis: AS RECEIVED prep Batch: vO8324 

CASNO Target Analyte Result Units Reporting Result Result 

75-71-8 DICHLOROOlFLUOROMETHANE 5 usn 5 U 

74-87-3 CHLOROMETHANE 5 U 

Limit Qualifier Footnote 

67-66-3 I CHLOROFORM 

L 3 - 9  T B R O M E T H A N E  

51 UdL I 5 1  u :  

7 

71-55-6 I 1.1.1-TRICHLOROETHANE I 2.11 UgR 

5 1  u I 

5 !  J 

1 

594-20-7 I 22-DICHLOROPROPANE 51 UaR 5 1  U 

17500-3 1 CHLOROEFHANE I 51 ugR I 5 1 .  u I I '  

UJ-lcfO,141 
56-23-5 
563-!j8-6 
10746-2 

7 143-2 

79-01-6 

78-87-5 

74-95-3 

75-27-4 

1006141 -5 
108-1 0-1 

108-88-3 

10061 -02-6 

1 79-00-5 

CARBON TEFRACHLORIDE 5 ugfl 5 i  u 
1 .l-DICHLOROPROPENE 5 ugn- 5 u ;  
12-DICHLOROETHANE 5 usn 51 U i  
BENZENE 5 uglL 5 u :  

1.2-DICHLOROPROPANE 5 wn- 5 U 

DIBROMOMETHANE 5 ugfl 5 U 

BRoMODlCHLORoM€lHANE 5 ugn  5 U 

4kETnn-2PENTANONE sol ugfl  50 ' U - 1 UJ-1% 

TWINS-1.3-DICHLOROPROPENE 5 ugfl 5 U 

TRlCHLOROETHENE 5 ugn- 51 U 

I 

CIS-1.3-DICHLOROPROPENE 51 ugfl 5 U 

TOLUENE 5j ugfl 5 U 

l.t.2-TRICHLOROEMANE 51 Wfl I 5 U 
I 

I 1 I 

591-78-6 . I %HEXANONE . 50 u g k  50 1 U 

. -  



Volatile Organics by GC/MS 
Method SW8260 

142-28-9 1,SOlCHLOROPROPANE 5 

1 2448-1 DIBROMOCHLOROMElHANE 5 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiier-Hill Co., LLC. 
ClientProject ID: RIN #97A2442 Reported on: Wednesday, September 10. 19 . 

usn 5 U 

U s n  5 U 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot 5 
X Mo-bture: NIA Date Extracted: 02Sep97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep97 Dilution: 1 
Report Bask AS RECEIVED prep Batch: a8324 

106-93-4 12DIBROMOEMANE 5 UgR 5 U 

10&90-7 

630-20-6 

l o w 1 4  

1330-20-7 

10042-5 

75-25-2 

98-82-8 

~~ - 1  CHLOROBENZENE 5 U s n  5 U 

1.1.1.2-TElR4CHLOROEMAE 5 usn  5 U 

ETHYLBENZENE 5 usn  5 U 

TOTAL XYLENES 5 U g R  5 U 

SNRENE 5 ugn- 5 U 

BROMOCORM . 5 ugfl 5 U 

- ISOPROPYLBENZENE 51 ua/L 5 1  U I 

I 

96-184 1.2.3-TRICHLOROPROPANE 51 ugn- 51 u c 

1 

79-34-5 1 1.1.22-T€lRACHLOROEE 5; U a L  1 5 ! 11 

108-86-1 I I 
BROMOBENZENE I 5 ;  u ~ R  5 1  u 

95494 2CHLOROTOLUENE si  LI~R 5i u i  
I 

,108-67-8 1 1.3.5-TRIMETHYL8ENZENE 1 51 uaR 5 1  u !  

541-73-1 

99874 

106-467 

104-51-8 

95-50-1 

9 6 1  2-8 

12082-1 

87-68-3 

91-20-3 

51 ugR . .  . 5 /  u f '  i 1.3-DICHLOROBENZENE . . 

P-ISOPROPYLTOLUENE 51' u g l l .  . 5 )  u i 
1  DICHLOROBENZENE . 51 uglL 3; u i 
NSUMBENZENE 51 ugfl .' 5 1  ~ u 
1 2DICHLOROBENZENE $/ ug'k , ' . .  5 1  , . u  . ,  

1.2-DlBROMo3CHLOROPROPANE 5! . .  . UgR 5 ;  u / .  

51 UglL 5 i  I 

HMACHLOROBUTADIENE 5j ugk 51 u j 

. .  

u l  
i 

* 
1.24-TRI~HLOROBENZENE . 

4 -  

I 5 !  ugL 5 1  IJ i I UJ-Ic10 NAPHTHALENE 

I 
87414 I 1.2STRICHLOROBENZENE 5 ;  ugl l  - 5 1  u : - A- I J 



Volatile Organics by GWMS 
Method SW8260 

Tentatively Identified Compounds 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: ffiiser-Hill Co.. LLC. 

Retention 
l ime 

ClientProjed ID: RIN #97A2442 Reported on: Wednesday, September 10.19 

TIC Analyte Result Units 
. 

NONE DETECiED I 

Sample Matrix: liquid Date Collected: 25Aug-97 Sample Aliquot 5 
% Moisture: EUA OateExtmcted: 02Sep97 ' Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-p-97 Dilution: 1 

. .  

Qualifier I 

. A D .  ' . 

I I- 10- 93 



I .  

I 

CASNO 

7571-8 

74-87-3 

75014 

74-83-9 

7500-3 

7569-4 

753% 

761 3-1 

67-64-1 

751 5-0 
75092 

156-60-5 

Volatile Organics by GCIMS 

Target Analyte Result Units Reporting Result Result 
Limit Qualifier Footnote 

DICHLORODIFLUORoM€XK4NE 5 ugR 5 U I  
CHLOROMETHANE 5 UgR 5 U 

VINYL CHLORIDE 10 UgR 10 U 

BR0MOMETHA)ISE 5 ugn 5 U 

CHLOROEMANE 5 Wfl 5 U 

TRlCHLOROFLUOROMrmANE 5 uslL 5 U 

1 .I-DICHLOROElHENE 5 w- 5 U 
~UCHL~ROTRIFLUORO€IHANE 36 ugfl 

100 ugR 100 u t  -ACETONE I 

CARBON DlSUfflDE 5 usn 5 u ;  

I 

5 
VJ-l'tO 

METHYLENE CHLORIDE I 3! ugR 5 J.B . I5U -Pi4 4 
TRANS1,2-DEHLOROElHENE i 51 ugl l  5 1  U 3 140 

Method SW8260 

75-34-3 

Lab Name: Paragon A ~ l y t i c s ,  Inc. 

Work Order Npnber: 9708324 

Client Name: Kaiser-Hill Co., L.LC. 

ClientProject ID: RIN #97A2442 Reported on: Wednesday, September 10.19 

1 .lDICHLOROElHANE 1 51 UgR 5 u I .  ! 

~~ ~ ~ ~ -~ ~ ~- ~ _ ~ _  ~~~~~~~~ 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted 02Sep97 Final Volume: 5 

cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 

156-59-2 . I CIS1.2-DICHLOROETHENE i 51 uall 

Report Basis: AS RECEIVED PEP Batch: ~08324 I 

5 1  u :  
78-93-3 2-BUTANONE 1 1001 w- I00 u i  

51 W I 67-66-3 CHLOROFORM 5 1  u i  
51 u a k  71-556 I 1.1.1-TRICHLOROEMANE I 

- 
5 1  u ,  

594-20-7 

56-23-5 

l2.1- 

L 

51 ugfl 5 u ;  2.2-DICHLOROPROPANE I 
CARBON TEIRACHLORIDE I 51 u g k  5 1  U !  1 I 

563-58-6 
1 0746-2 

I 5 U r  .- 1 1.1 -DICHLOROPROP€NE 5 i  UgR 

12-DICHLOROETHANE . 51 ugfl . 5  u i  
7143-2 

7941-6 

78-87-5 

~~ - 
BENZENE I 5' ugn- 5 U 
TRICHLOROErtIENE 5 U g R  5 u i  
1.2-DICHLOROPROPANE 5 - ugfl 5 u ;  

I 74-95-3 DIBROMOMEMANE 5 ugfl U 5 
I 

75-274 I BROMODICHLOROMFIMNE 51 u a k  5 I J  I 



Volatile Organics by GCIMS 
Method SW8260 ' 

142-28-9 

124-48-1 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: KaiserHill Co.. LLC. 

ClientProject ID: RIN #97A2442 

1 
- ~- 

1 ;3-DICHLOROPROPANE 5 u s n  5 U 

DIBROMOCHLOROMEMANE I 5 UgR 5 U 

Reported on: Wednesday, September 10,19 

106-934 

108-90-7 

Sample Matrix liquid 
% Moisture: WA 

Cleanup Method: NONE 

Date Collected: 25Aug-97 
Date Extracted: 02Sep97 
Date Analyzed: MSep-97 

.1.2-DIBROMOEMANE 5 usn 5 U - 1  
CHLOROBENZENE . -  5 ug5 5 U 

Report Basis: AS RECEIVED Prep Batch vO8324 

9882-8 

96-184 

Sample Aliquot . 5 
Final Volume: 5 

Dilution: 1 

~- ~- 

d 5 U 
I 51 U g R  

ISOPROWLBENZENE 1 '  
1.2.3-TRICHLOROPROPANE i 51 UgR 5 U I 

79-34-5 

108-86-1 

~ 

51 ugN 5 U I 1.1 .2.2-TETRACHLOROETHANE j 

BROMOEENZENE 5 i  ugfl 5 1  U i 

5 )  ugn- 5 U 1 i 
! 1330-20-7 TOTAL XYLENES 

100-42-5 i SIYRENE j 51 u a k  5 1  u ! 

103-65-1 N-PROPYLBENZENE 51 ug/L 5 1  u ! . I  

9549-8 I 2CHLOROTOLUENE ! 5 ;  UOR 5 1  U I 1 
I108674 I ~ . ~ . ~ - ~ E T H Y L B E N Z W E  ! 5/ ugR I 5 1  u I j 

98-06-6 

I 106-43-4 1 4CHLOROTOLUENE 
I 

51 UgR 5 u -  I I 'IERT-EUTYLBENZENE ! 

95-63-6 I 1.24-TRIMETmLBENZENE 51 uaN I 5 1  U 1 ! 
I 135-98-8 1 51 ugn 1 5 1  U 1 SEC-BUTYLEENZENE 

51 ug/L 1 5 1  . u 99-87-6 I -P- ISOPROP~T~LUENE.  .: . 
I 

i 

104-51-8 

9550-1 

96-1 2-8 

120-82-1 

8748-3 

91-20-3 
1 i 87-61-6 

I N-BUT~LBENZENE . i I 51 u~ ' 5 1 -  u .  
1.2DICHLOROEENfENE ! .. 5 ;  ugk, 5 U i 

i 1.2-OIBROMOXHLOROPROPANE~ 1. ugR 5 '  u 

I 1 2 . 4 - l R l C H L O R O B E ~ E  51 ugk 5'1 'U 
HEXACHLOROBUTADIENE I .  51 ugR 5 1 '  u 
NAPHT~~ALENE '- . .  51 ugR 5 1  . u  

u 

... 

I I 

. u J-lYo 
I 
I 

5 -.. u' 1.2~TRICHLOROBENZENE i '  



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

Retention 
Time 

Lab Name: Paragon Analytics, Inc 

Work Order Number. 9708324 

Client Name: Kaiser-Hill Co., LLC. 
ClientProject ID RIN #97A2442 Reported on: Wednesday, September 10.19 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot 5 
X Moisture: NIA Date Extracted: 02Sep97 final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep-97 Dilution: 1 
Report Basis: AS RECEIVED Prep Batch: ~08324 

TIC Analyte Result Units TIC 
Qualifier 

NONE DETECTED I 

Ab 
1 I -  10 -9 7 

. .  



Volatile Organics by GC/MS 
Method SW8260 

CASNO Target Analyte Result 

7571 -8 DICHLORODlFLUOROMEE 5 
74-87-3 CHLOROMETHANE 5 
7-14 'VINYL CHLORIDE I 10 

Lab Name: Paragon Anaiytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. LLC. 
CiientProject ID: RIN #97A2442 

Units Reporting Result Result 
Limit Qualifier Footnote 

u w  5 U 

u w  5 U 

lrsn 10 U 

Reported on: Wednesday, September 10.19 

74-83-9 ' 

75-00-3 

Sample Nlatrix: liquid Date Collected: 25-Aug-97 Sample Aliquot 5 

CleanuD Method: NONE Date Analyzed: 02Sep97  Dilution: 1 
5 Final Volume: % Moisture: NIA Date Extracted: 0 2 - 9 ~ 9 7  

BROMOMRWANE 5 u w  5 U 
CHLORORWANE I 5 ugn- 5 U I  

I 

. . . .. . . .. . _ _  . .  -. . . . . .  

75-69-4 

7 5 3 u  

76-13-1 

67-64-1 

TRICHLOROFLUOROMm(ANE I 5 ug5 5 u i  
1 .l-DICHLORO€THENE 5 U l 5 ua 
TRlCHLOROTRlFLUOROEE I 5 usn 5 U 

ACETONE I 100 UaR 100 I U - DJ'-/W 

I 
i 

7515.0 

75042 ' 

CARBON OISULFIOE I 5 u g 5  5 u [  
METHYLENE CHLORIDE 2.7 ugfl 5 J.6 I 

l!j6-60-5 , TRANSl.2-DICHLORONENE i 5 ua 5 U I  

7534-3 

156-592 

1 .lDICHLOROETHANE I 5 u s n  5 U. i 
I 

CIS1 2-DICHLORONENE I 5 u s n  5 )  U I  
78-93-3 

74-97-5 

BELITANONE i 100 U g L  , . 100 ' u . .  I 
BROMOCHLOROMETHANE i 5 ugR . . - s i  . u .  !- : .  ' .  

. .  

67-66-3 

7 1 - 5 W  

CHLOROFORM I 5 UgR 5 U I  
1 .l,l-TRICHLOROETHANE 5 U g R  I 51- u f I 

594-20-7 22-DICHLOROPROPANE ! 5 

56-23-5. I CARBON~mRACHLORlDE i 5 

9 .  . u i- ' _  . .  U g R  5 

UgR 1 5 !  U '  ! 
I .  

563-58-6 

10746-2 
I 5 ugfl - s i  U i  

1.P-DICHLOROETHANE 5 U s n  5 1  u :  
1 .1DICHLOROPROPENE 

7143-2 
- - 

B E W N E  i 51 w 5 u - -  ; 
79414 I TRICHLOROETHENE 51 u g ~  I 5 - u  8 -  

7887-5 

74-95-3 
1 

~- 

1 Z-DICHLOROPROP ANE 5 u '  
I DISROMOMETHANE 51 u~ si u t  I 

i527-4 ' EROMODICHLOROMETHANE . :  5 
5 10061 -01 -5 CIS-1.3-DICHLOROPROPENE 

108-1 0-1 4-METHYL-2-PENTANONE 50 

5 108-88-3 TOLUENE ' i  

10061$2-6 TRANS-3.3-DICHLOROPROPENE 5, 
7 9 4 M  1.1,2-TRlCHLOROETWWE ! 5 

127-1 sb mRACHLOROETHENE 5 
I 

59 1 -78-6 2-HEXANONE 50 ; 

- - - -  - ~~ 

ugR 5 u j  
ugR 5 " :  
ugR 50 u :  
usn 5 u :  
w- 5 U !  

UgR 5 u . :  
u .  i ug/L 50 

U g R  5 u : 

us -14 

~ J - I Y 0 , l W  -. 



I 
Lab Name: 

Work Order Number: 

Client Name: 

ClientProject ID: 

142-20-9 

12-1 

lW93-4 

Volatile Organics by GC/MS 
Method SW8260 

1.3-DICHLOROPROPANE 5 U g R  5 U 
DIBROMOCHLOROMETHANE 5 ,  w- 5 U 
1.2-0IBROMORHANE I 51 U g l l  5 U 

1 

Paragon Analytics, Inc. 

9708324 

Kaiier-Hill Co.. L.L.C. 

RIN #97A2442 Reported on: Wednesday, September 10.19 

, 

Sample Matrix: liquid Date Collected: 25aug-97 Sample Aliquot 5 
Yo MO-tuE: N/A Date Extracted: 02Sep-97 Final Volume: 5 

Cleanup Method NONE Date Analyzed: 02Sep-97 Dilution: 1 

-~ 

5 w  5 U I -  10&90-7 CHLOROBENZENE 

630-20-6 1 1.1.1.Z-lElRACHLOROEniANE 5 ugn 5 U 

100-414 EWLBENZENE 5 ugn 5 U 

1330-20-7 TOTAL XYLENES 5 U g R  5 U 

a 
~ -~ -~ 

98-824 f ISOPROPYLBEWNE 5 ugR 5 U 
96-1 &$ i 1.2.3-TRICHLOROPROPANE 5 ugn 5 U 
79-34-5 ! 1.1 .2 .2-TETRACHLOROEE 5 U a l l  5 U I 

108-86-1 [ EROMOBENZENE ! 51 UgR 5 1  U , i 

9549-8 . Z-CHLOROTOLUENE ! 51 ugh- 

I 106-4s ! 4GHLOROTOLUENE ! i 51 u g ~  5 U I 
I 

98-06-6 I TERT-BVMBENZENE . 51 . UaR- sl II 1 I 

5 1  U 

. .  
. .  

. .  

. . 

. . 

. .  

. - .  

I 
4 i 

9 ~ 3 - 6  . 2 ~ ~ . & T R I M E T H Y L B E W N E  i 5 ugR 5 U ! 
135984. f SEGBUlYLBENZENE I 5 U g R  5 U I 

541-73-1 i  DICHLOROBENZENE . *  ; 5 ugR 5 U 

104-518 . -  NSUMLBENZENE ! - 5 .  U g R  5 U 

96-12-8 ' .. I I.Z-DIBROM(I~-CHLOROPROPANE j .  . 5 .  .ugR - 5  U . '  

87-68-3 HEXACHLOROBUTADIENE 5 '  UgR 5 u .- ! 

\ 

10646-7- i I.~-DICHLOROBENZENE ! 5 . ugn 5 ' U  i 
. .  5 . UgR 5 ' U  I 99-874 . , :  P-ISOPROPYLTOLUENE 

5 UgA , -  5 u !  

5' U g k  5 '  u '.. I 

5 w  - 5 .  , 'U . 

! 
. i  

95-50-1. . . 1.2-DICHlOROEWENE 
J 

12042-1 12.4-TRICHLOROBENZENE . ' i 

I I 
I i UJ-140 B1-20-3 I NAPHTHALENE 

87-61-6 i 1.~ST.FlICHLOR08ENZENE i 5 .. . ug/L 5 '  u I I 

} \ -  10 "r? 

f 

. .  . -  



. . .  

Retention 
lime 

Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

- 
nc TIC Analyte Result Units 

Qualifier 
NONE 0!3ECrrO 

Lab Name: Paragon A ~ l y t i a ,  Inc. 

Work Order Numbet: 9708324 . 

Client Name: hiser-Hill Co.. LLC. 

5 

1 

Sample Aliquot: 

Cleanup Method: NONE Date Analyzed: 02Sep-97 Dilution: 

% Moisture: NIA DateExbacted: 024%~-97 

Report Basis: AS RECEIVED prep Batch: -24 

. .. 



Vo lat i I e 

CASNO 

Lab Name: Paragon A ~ l y t i c s ,  Inc. 

Work Order Number: 9708324 

Cl ien t  Name: Kaiser-Hill Co.. LL.C. 

ClientProject  ID: RIN M7A2442 

Target Analyte Result Units Reporting Result Result 
Limit Qualifier Footnote 

Organics by GC/MS 
Method SW8260 

75-71-8 I DlCHLORODlFLtJOROMEE 5 

7687-3 I CHLOROMETHANE 5 

Reported on: Wednesday, September 10.19 

U g R  5 U 

M A  5 U 

Sample hlatrk liquid Date Collected: 25bug-97 Sample Aliquot 5 
% Moisture: WA Date Extracted: 02Sep97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep97 Dilution: 1 
Report Basis: As RECEIVED prep Batch: vO8324 

75414 - VlNnCHLORlDE 101 Wfl I 10 U 

7WO-3 I CHLOROETHANE 51 u q ~  5 U 

75-35-4 1.1-DICHLOROEMENE 

76-13-1 TRICHLOROTRFLUOROEE 

67-64-1 I ACETONE 

751W ! CARBONDlSUfflDE 

7549-2 MEWYIENECHLORIDE 

5 ug5 5 U 

5 usn 5 U j 
100 UgR 100 U UJ-lUb 

5 osn 5 U 

3.6 ugfl 5 J.B 1 
156-60-5 TRANS-1.2-DICHLORONENE I 5 UgR 5 1  u I J k r t  

5 UglL 

5 UgR 

I 75-34-3 1,lDICHLOROElHANE 

156-59-2 CIS-1.2DICHLOROEWENE 

5 U 

51 u 
~ ~~ ~ 

70-93-3 j -2-BUTANONE 100 UgR 100 I u 
74-97-5 f BROMOCHLOROMETHANE 5 u95 5 U 

67-66-3 ' CHLOROFORM 5 ug5 5 U 

171-55-6 1.1 .l-TRICHLORO€lHANE 5J UgR 

594-20-7 i 2.20lCHLOROPROPANE 5 ugfl 
56-23-5 ! CARBON TElRACHLORlDE 5 U g R  - 

1 563-58-6 i 1.1-DICHLOROPROPENE - -  5 U g R  

7143-2 I BENZENE -5 UgR 
79-014 ! T R I C H L O R O ~ W E  5 UgR 

1 5 ug5 
74-95-3 I DIBROMOMETHANE 1 5 usn 

5 ug5 

5 ugfl 

108-10-1 1 4-MNYL-2-PENTANONE 50 ug5 

108-88-3 ! TOLUENE 5 U s n  

10061-024 1 TRANSI.3-OICHLOROPROPENE 5 u s n  

5 45 
591 -78-6 I ZHEXANONE 50 UgL 

I. 

[ 107-06-2 1 1.2-DICHLOROETHWE 5 UgR 

I 

I 78-87-5 ' 1.2DICHLOROPROPANE 
I 

I 

I 
75-27-4 1 BROMODICHLOROMETHANE 

10061-01-5 CIS-1.~0ICHLOROPROPENE 

79-00-5 1 1.1.2-TRICHLOROFMANE 

s j  u 
5 :  u UJ-lw, HI 
5 U 

5 U 

5 U 

5 U 

5 U 

51 U 
5 !  U 

5! u 
5 1  --- 

J-146 
-1 

50 U 

5 U 

5 U 

5 U 
50 U 

~~ 

I 5 127-1 8 4  ~ C H L O R O N E N E  -_- 
U J-/qo, 14 I 

I - __- 5 ;  u 1 ------ UgR 



Lab Name: 

Work Order Number. 

Client Name: 

ClientProject ID: 

I 5 ugR 
124-48-1 DlBROMOCHLOROMETHANE 51 USn 

142-28-9 1;3-OICHLOROPROPANE 

'Volatile Organics by GC/MS 
Method SW8260 

5 u ;  
51 u j  

Paragon Analytics. Inc. 

9708324 

Kaiser-Hill Co.. L.L.C. 

RIN #97A2442 

106-93-4 

108-90-7 

Reported on: Wednesday. September 10,19 

I~~IBR%OETW\NE 5 usn 5 u i  
CHLOROBENZENE 5 ugR 5 1  u _!  . -  

- 

Sample Maw liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: NIA DateExtracted: 02Sep97 Final Volume: 5 

Cleanup M o d :  NONE Date Analyzed: 02Sep97 Dilution: 1 

1 .1.1,2-TRRACHLOROETHANE 5 . u g R  5 u j  
5 w -  5 )  u ;  

1330-20-7 TOTAL XYLENES 5i U g R  5 u ;  
1OM2-5 I SlYRENk 51 U a R  I 5 1  u .  
75252 

98-82-8 

961 84 
79-34-5 

10846-1 

- BROMOFORM 51 ug5 5 U 

ISOPROPYLBENZENE i 5 UgR 5 U 
1.ZSTRICHLOROPROPANE ! 51 ugR 5 U 
1.1 22-lETRACHLOROEMANE I 51 ugR 5 U 

BROMOBENLPlE 5; ugR 5 1  u 1 ' 103-651 N-PROWLBENZENE 51 ugA 51 U 

95498 I 2CHLOROTOLUENE ! 51 ugA 51 U 
10867-8 

I-. 

1.3.SIRtMETHYLBENZENE i 5j ugR 51 U 
GHLOROTOLUENE I 51 U ~ R  5 1  U 

98-06-6 TERT-WTYLBENENE . f 5 j  u g ~  5 U 

135-98-8' 

9987-6 

54 1 -73-1 

106-46-7 

10451-8 

.96-12-8 

'95-50-1 

120-82-1 

SEC:BUMLBENZENE 5i ugR 5 ;  u 
51 UgR 5 U 

P-ISOPROPYLTOLUENE I . si .ug/L 5 U 
1 .~-DICHLOROB&NE 51. UgR 5 U ._ 

N-BUlYLBENZENE . .  ' . f ' si ugR 5 U 

1.3DICHLOROBEWNE 

I 

-- 
12-DlCHLOROBENZENE . .  . : . '5 . ugL 5 u .  
1.2-DIBR?h40-3CHLOROPROPANE . . i . 5 ugR 5 U 

1.2.4-TRICHLOROBENZENE 1 -51 uaR 5 U 

! 

87-68-3 

91 -20-3 

87-61-6 

HMACHLOROBUTADIENE 5; UgR 5 U I 1 

1.2.3;TRICHLOROBENZENE 51 ugR 5 U 

I NAPHTHALENE I 5 '  U g L  5 U 1 U l T - l W  



Lab Name: 

Work Order Numberr 

Client Name: 

ClientProject ID: 

Retention 
Time 

Volatile Organics by GCIMS 
Method SW8260 

Tentatively Identified Compounds 

TIC Analyte Res u I t Units TIC 
Qualifier 

1 NONE DE'ECTED 

Paragon A~lytics, Inc. 

9708324 

Kaiir-Xill Co., LLC. 

RlN #97A2442 Reported on: Wednesday, September 10,19 

Sample Matrix: liquid Date Collected: 25Aug-97 Sample Aliquot 5 
% Moisture: NIA DateExtmcted: 02Sep-97 ' Fi~lVolume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep-97 Dilution: 1 
Report Basis: AS RECEIVED Prep Batch: ~08324 

. .  

\ 

. .  

-- 

Ab 



Volatile Organics by GC/MS 
Method SW8260 

CASNO 

75-718 

Lab Name: Paragon A ~ l y t i ~ ~ ,  Inc. 

Work Order Number. 9708324 

Client Name: Kaiser-Hill Co.. LLC. 
ClienWroject ID: RIN #97A2442 

' Target Analyte Result Units Reporting Result Result ' 

Limit Qualifier Footnote 
DICHLORODIFLUOROMEE 51 U g R  5 1  u 

Reported on: Wednesday. September 10. 19 

75-35-4 
76-13-1 
6744-1 

75-1 !SO 

7509-2 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Seg97 Dilution: 1 
Report Basis: AS RECEIVED p e p  Batch: ~08324 

a 1.1-DICHLOROElHENE 5 ug/L 5 U 
TRlCHLOROTRlFLUOROEE 5 uglL 5 U 
ACETONE 100 ug/L 100 U UJ -/'to 
CARBON DISULFIDE 51 u95 5 1  u 
M W N E  CHLORIDE 5 u g 5  5 :  u - UJ-l'fL, 

156-60-5 ! TRANS-1.2-DICHLOROETHENE I 5. u g 5  

74-87-3 CHLOROMETHANE 51 u g n  5 U 
75414 I VINYLCHLORIDE I 101 U a K  10 I U I 

5 .  U i I 
7534-3 I 1.1DICHLOROEMANE. 5j u g n  5 1  u 1 I 
156-542 I CIS-1.2-DICHLOROElHENE I 5: ugR 5 1  u I 
7&9%3 1 2-BUTANONE 100; ug5 
74-97-5 i BROMOCHLOROMETHANE 5: uglL 

100 u f 
-5: U '  ; 

' CHLOROFORM 
71-556 , . 1.1 ;l-lRICHLOROEMANE 
67-3 

594-20-7 ' 2.2DlCHLOROPROPANE . : . 

. .  

5; u g 5  51 U .  I 1 .  
5:. u g n  . 5 ;  u \ 
5 ;  u g 5  . 5 \  u 1 oJ-)ro, irl 

. .  
. .  

I 51 UgR 
!563-!j8-6 . 1.1-DlCHLOROPROPWE 5 ;  UgR 

1 07462 1243ICHLORO€IHANE ' ' .  5: ugR 
71-43-2 . BENZENE 5 ;  : us5 
79416 TRlCHLORONENE 51 u g 5  
78-87-5 .. 12DICHLOROPROPANE 5! u g 5  

5: ug5 
75-274 BROMODICHLOROMETHANE i si  u g 5  
10061 -01 -5 CIS1 .SDICHLORCPROPENE I 5;  ugiL 
108-10-1 .4MrmYL-2-PENTANONE I 50; ug/L 
108883 TOLUENE ! 5: u o 5  

56-2%5 CARBON TEIR~CHLORIDE. . 

I . .  

74953 1 OIBROMOMEFHANE 
. .  

5 1 .  u 
51 u 
5 1  u 

51 u 

5 1  u 
5 i  u . !  i 
5 i .  u i 

5 U' ' . 

s i  U J . . .  . : 1 ' .  
I 
I I 

. I  

501 U I I -{ U J - , Y e  
. _  . 5 1  I 1  : 



Volatile Organics by GC/MS 
Method SW8260 

12448-1 

l S 9 3 - 4  

108-90-7 

630-20-6 

Lab Name: Paragon Analytics. Inc. 
Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. LL.C. 

Clientproject ID: RIN #97A2442 Reported on: Wednesday. September 10,19 

I DIBROMOCHLOROMRHANE I 5 U g R  5 U 

I .1 .I .2-T€iRACHLOROElHANE 5 UgR 5 u i -  

IZ-OIBROMOETHANE 5 U g R  5 U 
CHLOROBENZENE 5 U g R  5 U 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02Sep-97 Final Volume: 5 

Cleanup Method:  NONE Date Analyzed: 02Sep-97 Dilution: 1 

100-414 

1330-20-7 

100-42-5 

7525.2 

Report Basis: AS E C E M D  Prep Batch: ~08324 

- ETHYLBENZENE 51 ugn- 5 1  U ! 

STYRENE I 5 u s n  5 U , 
BROMOFORM 1 51 u g ~  51 U i 

TOTAL XYLENES 5 up- 5 U 1 

I 142-28-9 I 1.3-DICHLOROPROPANE I 51 Wn- 5 1  U 

98-82-8 1 ISOPROPYLBENZENE j 5 
961  8-4 1 1.23-TRICHLOROPROPANE I 5 

i 5 1  : .  ug/L 

UgR 5 1  U I i 

79-34-5 
108-86-1 

1.1 22-TElRACHLOROETHANE I 51 ug5 5 U i 

BROMOBENENE I 51 ugfl 5 1  u i i 

I # 

9-94 I ZGHLOROTOLUENE 5!  uglL 5 i  u I i 
1-74 

10644 
1.3.5-lRlMETmBENZENE i 5i ug/L 5 1  u I 
4-CHLOROTOLUENE I 5! usn  5 1  u I 

98-06-6- TERT-BUWLBENZENE 5j uen 5 U 

9563-6 I 1.2.4-TRIMRHYLBENZENE 
I 

SI ugR 5 1  U ! 
I 51 ug5 5 1  . u  135-!38-8 I SEC-BUrYLBENZENE I 

541-73-1 1 1.3-DICHLOROBENZENE 51 U ~ / L  5 1  u 
! 

. .  235 

~~ 

9987-6 P-ISOPROWLTOLUENE I 51 ugR 5 U 
I 51 ugk 5 U 

104-518 . NSUWLBEWNE I 51 uak 5 1  u 
10646-7 1.4-DICHLOROBENZENE 

. .- 

I 

I 

9 5 S 1  I '_1,2-DICHLOROBENZENE ! 51 ugR 5 U 

120-82-1 

187-68-3 

1.2.4-TRICHLOROBENZENE I 5 i  usn 
I 

HEXACHLOROBUTAOIENE 51 ugn 

91-20-3 .NAPHTHALENE . .  I . 5j . uglL 



Volatile Organics by GC/MS 

TIC Analyte ' Retention 
l ime 

I NnNCnorP-rrzJ) 

Method SW8260 
Tentatively Identified Compounds 

nc Result Units 
Qualifier 

I 

Lab Name: Paragon Analytics, Inc. 
Work Order Number: 9708324 

Client Name: Kaiser-HilPCo.. L.L.C. 

CIientPmject ID RIN #97A2442 

5 
5 
1 

Sample Aliquot 
. Final Volume: 

Dilution: Date Analyzed: 02Sep-97 
prep Eatch: a8324 Report Basis: AS RECEIVED 

I ..-..- Y L  I LY I r I I I I 
.. . .. . . . .  . .  . - . . .  . . _  . .  . . .  

Ab 



-- 

- 

- Volatile Organics by GC/MS 
Method SW8260 

75644 - TRICHLOROFLUOROMEE 5 ugR 5 u ;  
75-354 1 .lDICHLOROEMENE 5 U g R  5 u i  

5 1  U '  76-13-1 TRlCHLOROTRlFLUOROENE 5 ugL 

67-64-1 ACETONE 1 0 0  ugR 1001 u I 

I 

UJ-IYd I 

I 7515-0 CARBON DISULFIDE 51 u s n  5 1  U '  

51 ugL 5 ;  " I 

7534-3 1.1-DICHLOROETHANE 5 ugR 5 u t  
5 ugR 5 u ;  

78-93-3 2-BUTANONE 1 0 0  ugR 1 0 0  u i  
74-97-5 BROMOCHLOROM!EWANE I 5 ugk si u i 
67-663 CHLOROFORM 5 ugR 5 u j  
71  -55-6 - 1.1.1-TRICHLOROETHANE 6.3 ugA 5 

I - ~ S - I W , P l l  5 ;  u 594-20-7 2.2-DICHLOROPROPANE 5 ugR 
56-23-5 . CARBONTETRACHLORIDE 5 U g R  5 U 

563.586- 1.IDICHLOROPROPENE 5 uglL 5 u ;  
107-06-2 1 ; Z D I C H L O R O ~ E  5 -  ugR 5 U '  

7143-2 BENZENE 5 ugA - 5 U I  
7 9 4 1 6  TRlCHLOROEMENE 5 U g R  5 )  u *  

74-95-3 DIBROMOMRHANE 5 ugn- 5 ;  u ,  
-75-274 BROMODICHLOROMETHANE I 51 uglL 5 ;  u 

1 U 

108-88-3 - TOLUENE 51 U g R  - 5  U I 

10061-024  TRANSl.3-OICHLOROPROPENE 5 uglL 5 U 

5 ugR 5 '  u ;  79-0&5 1.1.2-TRICHLOROETHANE I 
I uJ-JL~O, IYt 59 1 -784 2HEXANONE I 50 UgR 50 u t  

1 27-1 8-4 TETRACHLOROETHENE I 15 ugL 5 '  

I 
I 51 USA 5 1  u DJdYO 75.042 M!3HYLENE CHLORIDE 

156-60-5 TRANS-i.2DICHLOROrmENE 

1 5659-2 CIS-1.2-DICHLOROE"HENE 

1 

I 

I I 

~~ ~- 

I 
78-87-5 1.2-DICHLOROPROPANE 5i uglL 5 U 

-- ------A 

US-l'tO 
5) . 0glL 5 $  10061  -01-5 CIS1 .fDICHLOROPROPENE 

108-10-1 
-- 

WETHYL-2-PENTANONE i 501 ug/L 50 a U 

- 

Lab Name: Paragon Analytics, Inc. 
Work Order Number: 9708324 

Client Name: KaiserHill Co., L.L.C. 
ClientProject ID: RIN #97A2442 Reported on: Wednesday, September 1 0 . 1 9  

Sample Matrix: liquid Date Collected: 2Wg-97  Sample Aliquot: 5 
% Moisture: NIA Date Exhcted: 02Sep97 Final Volume: 5 

Cleanup Method. NONE Date Analyzed: 02-Sep-97 Dilution: 1 
Report Basis: AS RECEIVED Pep Batch: ~08324 

237. . -  I 



Volatile Organics by GC/MS 
Method SW8260 

142-28-9 

12448-1 

106-934 

Lab Name: Paragon A ~ l y t k ~ .  Inc. 

Work Order Number. 9708324 

5 U g R  5 U 1.3-DICHLOROPROPANE I 

12-DIBROMOETHANE ! 5 UgR i 5 U 

DISROMOCHLOROMETH4NE 5 UgR 1 5 U 

Client Name: KaiserHill Co..'LLC. 

ClientProject ID: RIN #97A2442 Reported on: Wednesday, September 10.19 

100414 

Sample Matrix: liquid Date Collected: 25AUg-97 Sample Aliquot: 5 
X Moisture: N/A DaeExtracted: 02Sep-97 Final Volume: 5 

Cleanup Method NONE Date Analyzed: 02-Sep-97 Dilution: 1 
Report Basis: AS RECEIVED Prep Batch: ~08324 

EFHYLBENZENE ! 51 U S n  5 U' 

9 6 1 8 4  I . .  
I 
I 5 UgR ! 5 U 1 2.3-TRICHLOROPROPANE 

75-25-2 BROMOFORM ! 5 U S n  . 5 U 

9882-8 ISOPROPYLBENZENE i 5 UgR i 5 U 

10886-1 ! BROMOBENZENE 51 U g R  5 f  u 
103-65-1 { N-PROPYLEENLENE 51 U g R  s i  u I 

2EHLOROTOLUENE I 5 

1.3.S-TRIMRWnBENENE i 5 
f 

U g R  5 U ! 
UgR ' 5 1  u 

1-7 

1a4-518 
95-50-1 

96-1 2-8 

I 5 U s n  5 U 1.4-DICWLOROBENZENE 

N-BUTYLBENZENE I 

I 5 usn 5 . u  
12-DICHLOROBENZENE 5 usn 5 U 
1.2DIBROM03CHLOROPROPANE i 5 ugk 5 U 

I 

I 12042-1 . 

1 8768-3 . .- . 

I _ .  

.. . 
1.2.4-TRICHLOROBENZENE 5 ugk 5 U i 

! 5 UgR 5 U HEXACHLOROBUTADIENE . 
I 91-20-3 NAPKMALENE i 5 

.. - UT-/YO . Ugk 5 U 
. 

I 51 ug/L 5 ;  U I  i 
w - 6 ~  . f I.~STFUCHLOROBENZENE . 



Volatile Organics by GC/MS 
Method SW8260 a Tentatively Identified Compounds 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: KaiserHill Co., L.LC. 

5 
5 
1 

Sample Aliquot Date Collected 2Wug-97 

% Moisture: NIA Date Extracted: 02Sep-97 Final Volume: 
Dilution: Date Analyzed: 02-Seg97 

prep Batch: vO8324 

Sample Matrix: liquid 

Cleanup Method: NONE 
Report Basis: AS RECEIVED 

Reten tion TIC Analyte Result Units TIC Qualifier Time 
7.10 

- .  - .  . 
. . . . . . . . 

AB 



GC/MS W ORI<S H EETS 
HOLDlNC TIMES / CI.IAIN-OP-CUSTODY 

Jncludc all samplcs, dilutions, & reannlyscs 

cOcn SAMPLB TrMf? 

SAMYLB EQUALS PRES 4OC 

01.1 NlJMnEll POIW I SfiRVTrD (?.2OC) 

YIN Y M  Y M  

14 

I5 

. .  . 
lf a parlicular calegory is "No1 Appliceldc," plcorc dcnotc with NIA 

. .  
Page 1 of 9 

. .  ' 



G U M S  WORKSHEETS 

(FORM 5 INFORMATION) 
T U N I ~ G  6r PERFORMANCE 

TUNING DATE RC TIME 
COMI'OUND 'NJNI3) 

TUNE 1: DATE: 0 ~ ~ 1 4 ?  
TIMI? 100 3 

QuantaLcx Rcv 1.0 (1 

.,:,:,:,:,:,.,...,. . . . . . , . . . . . . 
SAMPLES FORM 5 #s $S&Q&H 

ABWD. WITHIN EQUAL C a C .  HEADER ~ $ ~ $ $ : ! J $ ! ~  . , . . . . . 
INSTRUMEHT CRIT. MET TIME F R W E  RAW DATA OK' INFO OK 

11) YIN YIN * YIN YM 

HP-vfl.d y 

Include all tunes 

Y 

DATE:-. . ._ -. .--..__.. . l'UNE 4: 

TIME 

4ssociakd somplcs: 

DATE: 

TIME 

' W E  5:  

rssociukd sntnplcs: 

DATE: 

'IIMI? 

UNE 6:  

ssociokd samples: 

COMMENTS 

* \'illidiilor only - Clicck mark box to iiidicnic eppropriiilc cdciihiimis w r c  c l icck~ i l   SA^ Appctdis E of giiidcliiics.) If 3 particular cnicgoly i s  "Not Applicable," plcase dclioic will1 NIA. 

. .  

a,. . 



I N I T ~ ~ L  CALIBRATION 

IN~I'IN, 
CALIBRATION 

I-CAI. I: 

(FORM G INFORMATION) 

Include samples, reanalyses, dilutions, matrix spikes, and blanks 

CI\I.CIJL,ATION CINCKS' 
R R P <  O/URSD> I R R P l  ATI.EAST1 COMPOUNDS FAILING C I ~ I ~ ~ E I ~ I A  

.(NOTE IF COMPOUNDS DA'IB INS'I'IWMISN'I' 0.05 ( 3 0  ) CONC. AVO. ItltI; 
CALIBRATED ID YM YM I..13VE1, ir, %RSI) ME SPCC OR CCC) 

' / . ,  

09 41-97 

3) I-CAL 2: 4) 

I 1 I I I I 
soc iatcd samples: 

I 

1 .  

gcms691 wlDl 



G C/l\qS W 0 RKSH EETS 
CONTINUING CA 1,lnRATION 
(FORM 7 INFORMATION) 

liicludc SilillpICS, rcaiialyscs, diluiioiis, inairix spikcs, and blanks 

I I I I I I 

Associated somplcs: 

. .  

, ! '  



a .  .. 
QunntaLex Rcv 1.0 (1 

BLANK NUMBER 

B L A ~  
(BLANK FORM 1 & 4 INFORMATION) 

. (. ..(./ ...../.. . . . ..... .. ..... i., , ,. ....... 7.):. 

;;:Ei@Gpgs$: CORRECT. 
MATRIX 

DATE DATE & LEVEL 
EXTRACTED ANALYZED Y M  

BLK U: 

I I I 

B )# 17630 RM Associaled samples: 

1) 2) 

BLANK I 
20 

SAMPLES 
Y M  

BLANK. . 
CONTAMINANTS 

I) < SS I : 0 1  COMMON7 
2) < hlDL FOR O'I)IBRS? 

Associated  sample^: 

4ssociated samples: 

. .  rssociotcd samples: . .  

ssociolcd samples: 
. .  . .  , . .  . . .  
. .  
I .  

Il'a partictiliir calcgory is "Not Applicable," please denote with Nlk 
. .  I'iigc S 01' Q 

I BLANK I 

CONTAMINANTS' 
. I  

I;'Nlliit M A N K  CONI'AM1NANi.S i~Ol . i .OWl~l~  I IY,  
CONCENTRATION 

, '  gcms69 I w/DI 



GC/W WORKSHEETS 
SURROGATES/INTERNAL STANDARDS 
(FORM 2 & 8 INFORMATION) 

QunntaLcx' RCV 1.0 (1 

Include sanlplcs, dilutions, rcannlyscs, milkis spikcs, & blanks 



&IS W ORI<S H EETS 
SPIIcES/LCSs 
(FORM 3 IIYFORMATION) 

1 

Include matrix spikes and laboratory fortified blanks 

TYPE OF SPIKE DATE & 
(C1RCl.E ONE) TIME I.ISVE1.’ 

Associokd samplcs: 0H f ic0.30&/4 

LIST SPlKlNO COMPOUNDS 
OUTSIDE PERCENT 

RECOVERY CWITERIA 
R(iX)l .I.O\VKl) I\)‘ PI~ItCI~N‘I’ ItliCOVliltY) 

h/ose 
N O @  

LCS I MS I MSD U 

Associulcd sutnplcs: 

LCS I MS I MSD ll 

Associated samples: 

ICs I MS I MSD H 
, I  

. . .  . .  Associatcd samples: . , ,.:. 
. .  . .  

. I  

! .  

See Appendix E for nppropriate number o f  colciilatioiis. 11.11 piirhxiliir ccilc.gt& is: “Not Applicable,” plcasc dcnotc with NIA. 

, I  . .  
. .  

LIST MSIMSD 
SPIKING COMPOUNDS 

OUTSIDE RPD CRITERIA 
(mi.i.owlii) ny RIW)  

h/c./le 

I ’  

ACTIONS I 
I COMMENT! 

. .  

gcms69 1 wlDL 



G C/MS W 0 RIG ki EETS 
COdPOUND IDENTIFICATION/QUANTI'~ATION 
(PORM 1) 

I ncl udc ;I I I sa mplcs, di lul ions, rcii nalyscs, blmks 

e, gcnls691 WDL I 



e 

SYSTEM PERFORMANCE 
IDENTIFY FACTORS THAT INDICATE SYSTEM 

n .  M E R  LAROE AIK PEAKS, I.S. M A  CHANGES, clc.) 

. 
QI.1 SAMPIX PERFORMANCE PI1OIII.EMS (c.g., DASELINE StIIFTS. 

GCIMS W U IUCSH EE'1.S 
S Y S T E M  PERFORMANCE 65 DATA COMPLETENESS 

DATA COMPLETENESS 
RUNLOOS EXTRACTION 

YIN YIN 

PRESENT LOGS PRESENT OTHER MISSING DATA 

(INCLUDE MASS SPECTkA) . 

Include only samples for which problems exist 



SS05 
Data Quality Assessment Report 

Rocky Flats Environmental Technology Site 

I 

Sample Numbers: BP 17005RM and BP 1 7006RM 

N I NIA 

Y 
N 

N/A 

Item was reviewed or noncompliance was identified 
Item was not reviewed or noncompliance was not identified 
Item is not applicable to the Line Item 



Action Items: 
, 

1 

2. 

The following sample results were qualified as estimated (J) due to the CRDL percent 
recovery criteria were not met: 

0 Chromium in ail samples 
Iron in ail samples 

0 Magnesium in all samples 
Nickel in all samples 

0 Potassium in all samples 
Thallium in all samples 
Zinc in all samples [ 1051 

The following sample results were qualified as estimated and undetected (UJ) due to 
elevated blank levels: 

0 

'-0- . . .  
. .  

0 

0 

0 

0 

0 

0 

0 

Arsenic in all samples 
Cadmium -in all samples. 
Copper in sample BP 17006RM 
Lead in sample BP17005RM 
Nickel in sample BP17006R.M 
Selenium in sample BP 17006RM 
Silver in sample BP17006RM 
Thallium in sample BP 17005RM 
Vanadium in all samples 
Tin in all samples [lo7 

3. The following sample results were qualified as rejec.ed R due 
above the CRDL: 

Sodium in all samples I1591 

o elevated blank [eves 

Comments: 

1. The case narrative states the matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on SDG 97A2437. The MS/MSD percent recovery and relative percent 
difference for this SDG were within criteria. 

The case narrative states the ICP serial dilution were performed on SDG 97A243 7. The 
ICP serial dilution percent recovery for this SDG were within criteria 

2. 



9 7 ~ 2 4 3 9 - 0 0 8 -  016 
Lab Name : GENERAL-ENGINEEF~ING-LAE~S- Contract: KHC000497- 

U.S .  EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

% Solids: 

# a  

Analyte Zoncentration 2As No. 1 
c Q M 

7429-90-5 
7440-3 6-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
743 9-93 -2- 
7 43 9 - 97 - 6- 

Bluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

546 
1.8 
5.4 
441 
2.5 

0.60 
56500 

20.3 

- 
U 
B 

- 
B 
B 

31.7 
11.5 
3650 - 

B 49.0 
11600 

224 
14.9 
1850 

3.0 
1.5 

1380000 
2.4 
3.4 

60.3 . .  

4.2 
9.0 
317 
3:2 
1.0 

- 
B 
U 

Clarity Before: 
Clarity After: 

Texture : 
Artifacts: r After : 

Comments : 



. . . .  . . . .  . . .  . 

U . S .  EPA - CLP 
1 EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 

97~2439-004.007 
Lab Name : GENEZAL-ENGINEERING-LABS- Contract: KHC000497- 
Lab Code: Case No. : SAS No. : SDG No. 97A2439 
Matrix (soil/water): WATER Lab Sample ID: 9708586-01 
Level (low/med) : LOW- Date Received: 
% Solids:  - 0.0 m p  &/ 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

. .  

. .  
. . .  

CAS No. 

7429-90-5 
7440-36-0 
7440-3 8-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7 4 4-0 - 61-1 
7440-24-6- 
743 9-93 -2- 
7439-97-6- 

Color Before: 
Color After: 

Comments : 

Analyte 

Aluminum_ 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
Chr0miUl - l -  
Cobalt- 
-0PPer- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

m 

Concentration 

785 
1.8 
4.2 
452 
2.5 
0.41 
44000 
38.4 
40.1 
26.3 
13500 
4.3 
8720 
43 0 
43.8. 
2890 
2.3 
0.60 

13.2 0 0 0 0 
3.1 
0 .'69 
66.9 
1.6 
9.0 
251 
3.8 
1.0 

Clarity Before: 
Clarity After: 

Q 

+ c 7  

5, le s 

3,IOY 
3,i or 

a Texture : 
Artifacts: 

% .  



Action Items: e 
1. The following sample results were qualified as estimated (J) and undetected (UJ) due to 

the CRDL percent recovery criteria were not met: 

Chromium in all samples 
Iron in all samples 
Magnesium in all samples 
Nickel in all samples 
Potassium in all samples 
Thallium in all samples 
Zinc in all samples [lo51 

2. The following sample results were qualified as estimated p d  undetected (UJ) due to 
elevated blank levels: 

Arsenic in all samples 
Cadmium in all samples 
Copper in sample BP 17OO6RM 
Lead in sample BP17005RM 
Nickel in sample BP17006RM 
Selenium in sample BP17006RM 
Silver in sample BP17006RM 
Sodium in all samples 
Thallium in sample BP17005RM 
Vanadium in all samples 
Tin in all samples 11073 

3 .  - T L L \ \ e d 3 3  5$qO\-e e5 

Comments: t Q  1593 
1. The case narrative states the matrix spike (MS) and matrix spike duplicate (MSD) were 

performed on SDG 97A2437. The MSNSD percent recovery and relative percent 
difference for this SDG were within criteria. 

2. The case narrative states the ICP serial dilution were performed on SDG 97A2437. The 
ICP serial dilution percent recovery for this SDG were within criteria 

Date: Verificatioflalidation Signature 

Reviewer Signature . Date: 
(Validation -Only) 



QUANTAL€& IK. 

I METAL ETERS WORKSHEET -- HOLDING TIMES 
MATRIX: BATCH: %%7, LJ3q QU#: 

VERSION 1.1 

~ 

1 
Actions 
1. lfholdng times are exceeded, all sample results are estimated (4. 
2 lfholdhg times are grossly exceeded (>= moldimg time), detected resJlts 

are estimated (4, and non-detezted results are rejected (R). 
3. If metals pH > 2, all sample results are estimated (4. 
4. For w i d e  samples 
a. If fhe pH is greater than or equal to 12 no action is taken. 
b. tf the pH is greater lhan or equal to 8 and less than 12, sample results are estimated (4. 
c. If the pH is less lhan 8, detected results are estimated (4, and non-detected results are rejected (R). 

Reasons: 
1. W d m g  times were exceeded. 
2 Hdldiig times were grossly exceeded. 
99. See hard copy for further explanation. 

ANAtME HOLDING TIME PRESERVATM. 
I -  I 1 AQUEOUS I 

ide 1 14days ' 1 pH >12w 
Holding T i e  = Analysis Date - Collection Date 

/NaOH I 
rnelllwarkl It 



1 

Detects are estimated up to 3*CRDL 
CRDL 

IW CHECK 
CCV SAMPLE ANALWE TRUE FOUND 

a13L f , ,  3 , ~  
F i  .s-v,o 3 7,12 

ci- La /2%2 
A - 4  s:* ?i,L I 
K 100 i J , r  

C f t  Io V , i T  
n ~ S' /o,o i 

QUANTAW INC. 

% R  ACTON SAMPLES*- REASON 
i 

. i ' ; ? - 2 2  ', f LL; ;A#, - 
7i, 4 3 1GS- 

74, 2 \ \ 
mf,2 
7 2 1 2  
~ 3 ~ 8  Q I 
7 i.) ,T &TI 01 02. I / 

= G I 2  -37 I 

I 
I 
I 

VERSION 1.1 
NOVEMBER 1992 

I 
bow: . 

-ICV/CCV Actions: 

PERCENT RECOVERY 
<75% 75-89% 90-110%111-125% >125% 

Detected resllts R J V J R 
Non-detected Resutts R UJ V V V 

- CRIActions: 

Detected resllts 
Non-detects 

PERCENT RECOVERY 
<40% 40-79% 80-120% >12Q% 

J J V J 
R UJ V V 

- 
Reasons: 

Calibration verification criteria were not met. 
CRDL check sample recovery criterh were not met 
lncixrect calibration of Instrument. 

Note: When validatirq a sol1 matrix, use raw data to determ'ne vhether results exceed 3*CRDL - 

, 



QUANTAW INC. VERSION 1.1 
NOVEMBER 1992 

II B METAL ANAL..IS PARAMETERS WORKSHEET -- AA CAUBRATlONS 
BATCH: 

~ 

ACbi0n.S 
PERCENT RECWEK'f 
(75% 76-89% SO-llO% 111-125% >125% 

Detected results R J V J R 
Non-detected Resutts R UJ V V V 

1. If Plree standards and a blankwere not used for nitial calibration, or fie instrument was not 
calibrated daily and each timeme instrumentwas set up, qualify.the &a as rejected @). 

2 If Ihe initial calibration correlation coefficient was less than 0.995, qualify Sample rewlts as 

ReasOnS 
3. inial calibration correlation coefficient <0.995. 
4. Calibration verification criteria were not met. 
6. Incorrect calibration of instrument. 

estimated (4. , 

. f of caladatims'chedzed 
#of calculations checked (technical review) 

. 

mel2blworkl1t 



VERSION 1.1 
NOVEMBER 1992 

QUANTAIEX, INC. - 
r q  f l M Y  57 METAL ANALYSIS PARAMETERS WORKSHEET -- Hg CALIBRATIONS e I l C  BATCH: 

List all mercury results lhat did not meet the percent recoveq criteria for the ICV and/or CCV standards. r I I I I I I 

If no, list affected samples: 
COMMENTS 

1 I . .  Actions . _  

Detected resub 
Non- detected results 

4 5 %  
R 
R 

PERCENT RECCNEKY 
65-79?? 80-120% 121-135016 >la% 

J v J R 
UJ V v V 

1. If four standards and a blank were not used for initial calibration, or the instrument was not 
calibrated daily and each time me instrument was set up, qualify the data as rejected (R). 

2 If lhe initial calibration correlation coefficient was less than 0.995, qualify sample results as 
estimated (4. 

itial calibration correlation coeffiient ~0995. . 
veriition criteria were not met. 

# of calculations checked 
# of calculations checked (technical review) m e W w r k l l  t 



OUANTALEX, INC. VERSION 1.1 

II D METAL ANALYSIS PARAMETERS WORKSHEET - - CN CAUBRATIONS 

PERCENT RECOVORY 
<70% 70-84% 85-115% 116-130% >130% 

J V J R 
UJ V V v 

R 
R 

Detected results 
Non-detected results 

1. If thee standards and a blank were not used for iniial calibration, or the inshurneiwas not 
calibrated daily and each time the instrument was set up, qualify the data as rejected (R). 

2 If the initial calibration correlation coefficient was less Win 0.995, qdify  samples results as estimated (J). 
3. If a mid-range standard (or ICV) was not d-sb'lled, qualify sample results as estimated (J). 
Reasons: 
3. Initial calibration correlation coefficient 4.995. 
4. Calibration verification aiterh were not met 
6. Imrrect calibrationof insb-umt. 
6. Imrrect calibrationof instrument. 

* 

# of calculations checked 
# of calculations checked (technical review) 



QUANTALE>C INC. VERSION 1.1 
N O W B E R  1992 

1 I 
Actions 
Use the MB or ICB/CCBs with the highest concentratioQ positive and negatbe, from the associated run 
1. If IBlankI e lDl, no action is taken. 
2 If Blank >= IDL, then all sample results > = IDL and e SBlank are estimated 0. 
3. If Blank =e -IDL, all sample results >= IDLand c 5*\Blankl are estimated (4. 
A. If Blank =e -IDL and raw data sample result is =c IDL: 

a. If IBlank-Sample1 >= 2*IDL, then mn-detected results are rejected (R). 
b. If IBlank-Sample1 >= IDLand e 2'IDL then non-detected results are estimated (UI). 
C. If I Blank-Sample I e IOL, then no action is taken 

. 

easons: 
Analyte values > = IDL were found in the bbnks. 

8. Negative bias was indicated in the blanks. 
met3hvolkllt 



QUANTALEX, INC. 

. . . . .  - . -  . . .  

VERSION 1.1 

I 
. . . . . . . . . . .  

. . . . .  . . . . . .  

NOVEMBER 1992 

Y301  
N A  METALANALYSIS PARAMEiERS WORKSHEET - ICP INTEFFERE 

NOTE: The sample results can be accepted without qualification if the sample concentations of AI, Ca, Fe, 
-and Mg are less than 50% of the concentration found in the ICSA solution 

Were Interference Check Samples run at the beginning and end f- 
' of twice per 8-hour s h i  (whichever is more frequent)? @o 

h sample analysis run, or a minimum 

a 

'' PERCENT ' RECOVERY 
'. <so% . 50-79% 80-120% >120%' 

- .  Detected results R .  J .  . V J 
Non-detected results R UJ v V ' .  

Reasons: 
9. Possible interference as Indicated In the Interference Check Sample. 
99. See hardcopy for further explanation. 

# of calculations checked 
# of calculations checked (technical review) met4ahVwkllt 



QUANTALD(, INC. VERSION 1.1 

IV B METAL ANALYSIS PARAMETERS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE 
NOVEMBER 1992 

’ 

ICSA SAMPLE 
ANALm RESULT RESULT(S) 

1 

ACTION SAhlPLE(S) AFFECTED REASON 

9. Possible interference as indicated in the ICP Interference Check Sample. 
3. See hardcopy for further explanation a me14bhOMlt 



QUANTAI€X, INC. VERSION 1.1 
a NOVEMBER 1992 

V A METAL ANALYSIS PARAMETERS WORKSHEET -- PRE-DIGESTION MATRIX SPIKE 
MATRIX: BATCH: 

List all parameters that do not meet the percent recovery Criteria Note: The pre-dige!3jOn spike recovery criteria 
‘ are not evaluated for Ca, Mg, y Na, A\ and Fe for soil samples, and Ca, Mg, Y and Na for water samples 

. . .. . .  .. . 

1. If any analyte does mt meet the % R criteria, qualify all associated samples using the folbwing.criteria: 
Act iok * 

Percent Recovery 
<30% 30-74% 75-125% >125% 

D e i e e d  results J J v J 
Non-detected resutts R UJ v v 
Reasons: 
12. Pre-digestion matrix spike recovery were not met (+/- 25 percent). 
13. Pre-digestion matrix spike reaxery criteria were mt met (c30 percent). 

# of calculations checked 
>‘<.of calculations checked (technical review) rnetSa/workllt , 



QUANTA- INC. 

VB METAL ANALYSIS PARAMETERS WORKSHEET - - ANALMlCAL SPIKE ANALySiS 

VERSION 1.1 
NOVEMBER 1992 

BATCH: 

I I I I I I 1 

t 
I f  h e  sample result is e50"A of the spike result, or the sample resllt is >50% of the spikeresup 
and the percent recovery is 40% or between 85-1 15%, fhe following apply. 

PERCENT RECOVERY 
* Actions: 40% lO-84% 85-115% >116% 

Detected reslats J J V  J 
Non-detected results R UJ V v 
*Spike result = Ispiked sample result - sample result1 

R e m s :  
osl-digesticn matrix spike rmvery  criteria were not met 

\ 

. .  

. rnel5b/wohllt 
i(;calculations checked 

# calculations checked (technical review) 



QUANTALEX, INC. VERSION 1.1 

I - 

-I 
I 
I 

COMMENTS 

I I 
ACti0tI-S 
1. AQUEOUS 
If sample value > 5*CRDL, estimate (J) all sample results if the RPD is > W?. 
If sample-value < 5*CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J) all sample results. 
2. SOUD 
If sample value >. 5*CRDL, estimate (.I) all sample results if the RPD is > 35%. 
If sample value < 5*CRM, and the diereme between the duplicate and the original is > 2*CRDL, estimae (J) all sample ~eSUlts. 
*Difference = I Sample result - Duplicate sample result I 

Reasons: 
11. Duplicate e p l e  precision criteria were not met 

# of calculations checked 
# 0 calculations checked (technical review) A I  mel6/workl It 



QUANTALEX, INC. VERSION 1.1 
NOVEMBER 1992 

ETERS WORKSHEET--LAB CONTR 0 

Actions: 

1. AQUEOUS LCS 40% 50-79% 80-120%. . > l a %  
Detected results J ' J  u ' 2 -  
Non-detected results R UJ v -' v "  ' .  

PERCENT RECOVERY 

2. SOUDLCS 
BELOW . WITHIN ABOVE 

CONTROL LIMITS CONTROL LIMITS COMROL LIMITS 
Detected results J . v  J 
Non-detected results UJ 'V  .. V 

Reasons: 
10. Lab Control Sample recovery criteria were not met e 
# of calculations checked 
# of calculations checked (technical review) rnet7twc~rkllt 

. .  



. .  . . . . . . . . . . . .  

I 

QUANTAL€X, INC. VERSION 1.1 

I 

W3" ANALYSIS PARNETERS WORKSHEET - - FURNACE AAANPLYSlS 
BATCH: 

If me sample result is > 50% of the spike result and h e  percent recoverywas between 4044% 
or >115%, men MSA must be performed. 

Actions 
1. Estimate (J) if an MSAwas required and not performed. 
2 I f  the correlation coefficient was e 0.995, the MSA should be performed a second time. Estimate (J) resub greater than IDL, 

List all samples > CRDLwhose duplicate injections did not agree within 2OoA RSD or W, or samples n which duplicate 

and estimate 0 non-detects if a reanalysis was not performed. or the reanalysis correlation coefficient was c 0.995. 

Actions 
1. Estimate (J) detected results greater than the CRDL If duplicate Injections are outslde 20% RSD. 
2 Estimate (J) all sample results if duplicate injections were not performed. 

Reasons: 
15. MSAwas required but not performed. 
16. MSA calibration correlation coefficient e 0.995. 
20. AA duplicate injection precision criteria were not met 

- 

calculations checked 
of CalCllaUmS checked (technical review) rnetWwrkllt 



QUANTAEX, INC. VERSION 1.1 
NOVEMBER 1992 

IX 
-- ICP SERVV DILUTION ANALYSIS 

BATCH: 9 7&z43 7 
50'DL and %D >lo%. 

I I I I I I 

I 

COMMENTS 

Actions 
'.Estimate (J) detected results i f  %D is > 10%. 

. Reasons: 
- 17.  Serial dilution criteria were not met 

a f calculations checked 
- # of calculations checked (technical review) metslwrorkrit 



QUANTALEX INC. VERSION 1.1 
NOVEMBER 199 Q ETERS WORKSHEET -- SAMPLE RESULT 

BATCH: 
" I  - 

1. Describe any raw data anomalies (Le. baseline shifts, negative absorbances, legibility, e=.) 

/I, 
\ 

4. Were linear ranges obtained within 3 months of, and peceding, the sample analyses? f i  es) No 
I 

I I 

12. Describeanytransarpt ion or calculation errors. I 

- 1  
~ 

I 
A 

3. Do any results fall outside the linear range of the ICP imlruments, as reported on EPA Form XI, that were not reanalyzed? Yes 80 1 
If yes, list all affected analytes and samples: - 

I I 

If tp, request data resubmittal 

t I 

A 

5. Do any results fall outside the calibrated range of the instrument f o r  AA or Cyanide and were not reanalyzed? Yes &o 1 
If yes, list all affected analytes and samples: _I 

. .  

. .  J 
- 

6. Were interelement corrections obtained &thin 12 months of, and preceding, the sample analyses? f i e 3  No 
u ~~ 

If no, request data resubmittal I 
. .  

COMMENTS. . 



XI M ~ A I  A N A I V ~ I C  

, 
For Soil Samples Only: 
# of calculations converting u g / ~  to rnmg 
C of calcu@tions converting ugA to mg/Kg (technical review) 

. 



SS05 
Data Quality Assessment Report 

Rocky Flats Environmental Technology Site 

RIN Number 

97A2442 

Analytical MethodPSA Line Item Review Level 

CLP Metals Validation 
SS08B007 

General Engineering Lab. 

. . . .  

QuantaLex, Inc. 4ISolid 1IWater 

ICP Serial Dilution N 
Instrument Detection Limits Y 
Other: Interelement Correction Factors, Linear Range 

Preparation and Instrument RAW Data . Y 

Y 
Studies, Preparation Logs, Instrument Run Log 

Comment 2 
N 
N' 

N 

Y 
N 

N/A 

Item was reviewed or noncompliance was identified 
Item was not reviewed or non-compliance was not identified 
Item is not applicable to the Line Item 



Action Item's: 

1. The following sample results were qualified as estimated and undetected (UJ) due to the 
CRDL percent recovery criteria were not met: 

Chromium in.al1 samples 
Iron in all samples 
Nickel in all samples 
Thallium in all samples 

The following sample results were qualified as estimated and undetected (UJ) due to 
elevated blank levels: 

Zinc in all samples [105] 

2: 

0 Aluminum, Calcium, Cobalt, Iron, Magnesium, Sodium, Strontium, and Uranium in 
sample BP 170 13Rh4 
Arsenic in samples BP 170 1 ORM, BP 170 12RM, and BP 170 14RM 
Cadmium and SjIver,in-alI sainples . 
Selenium in samples BP17010lZh4, BP1701 lRh4, and BP17012RM 
Thallium in samples BP 170 1 O R M  and BP 1 70 14RM 
Vanadium in samples BP17010RM, BP1701 IRM, BP17012RM, BP17013RM 
Tin in samples BP1701 IRM, BP17012RM, BP17013RM7 and BP17014RM 
Lead in samples BPI701 IRM, BP17012RM7 and BP17013RM 
Sodium in samples BPI7OlORM, BPI701 lRM, BP17012RM, and BP17014RM [lo71 

3. The following sample results were qualified a s  estimated (J) due to negative blank results: 

0 Chromium and Copper in sample BP17013RM [lo81 
Thallium in sample BPI701 1RM [lo81 

Comments: 

1. The case narrative states the matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on SDG 97A2437. The MSMSD percent recovery and relative percent 
difference for this SDG were within criteria. 

ed on SDG 97A.2437. The 

E/=/-w 

\2lu33 

2 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

97x442-005.009 
Lab Name : GENERAL-ENGINEERING-LABS- Contract: KHC000497- 
Lab Code: Case No. : SAS No. : SIX No. : 97192442 
Matrix (soil/water) : WATER Lab Sample ID: 9708584-01 
Level (low/rned) : LOW- Date Received: 08/27/97 
% Solids: - 0.0 

Concentration Units (ug/L or mg/kg dzy weight): UG/4 

CAS No. 

7429-90-5 
7440-3 6-0 
7440-3 8-2 
7440-3 9-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7.44 0 - 61- 1 
7 44 0 -2 4 - 6- 
7439-93-2- 
7 43 9 - 97 - 6- 

or Before : 
or After : 

~ -Comments,: 

Analyte Concentration 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thall iun- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

426 
1.8 
3.5 
624 
2.6 
0.65 
34200 
72.4 
92.4 
22 - 3  
5910 
8.4 
6790 
3610 
48.7 
2780 
4.3 
0.97 

1360.000 
4.4 
0.41 
50.7 
1.3 
9 . a  
195 
5.6 
1.0 

Clarity Before: 
Clari’ty After : 

Q 

3, IC s- 

5, I C J  

Texture : 
Artifacts: 

0 



U.S. EPA - CLP 

197~2442-009.014 
Lab  Name: GENERAL-ENGINEERING-LABS- Contract: KHC000497- 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I I 

Analyte Concentration 

0 

~ 

Aluminum- 
Antimony- 
Arsenic- 
Barium-- 
Beqjlliu& 
Cadmium- 
Calcium- 
chromium- 
Cobalt,, 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 

Silver- 
Sodium- 
Thallium- 
Vanadium- 
zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

Selenium- 

Color Before: 
Color After: 

~ 

550 
1.8 
2.5 
309 
3.5 
0.50 

36900 
13 1 
146 
234 

20900 
4.9 
8010 
481 
60.6 
2190 
3 -3 
1.7 

1390000 
2.4 
0.70 
1400 
3 - 2  
9.0 
231 
5.1 
1.0 
, 

Comments : 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7 440 -24- 6- 
743 9-93-2- 
7 43 9 -97 -6- 

I 

Clarity Before: 
Clarity After: 

Q 

G, IC7 

Texture : 

0 Artifacts :  



U.S. EPA - CLP 

197A2442-010.015 
Lab Name: GENERAL-ENGINEERING-LAJ3S- Contract: KHC000497- 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I I 

Analyte Concentration I C 

Color Before: 

Concentration Units (ug/L or mg/kg d r y  weight): UG/L 

Comments : 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
743 9-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7 44 0 -2 4 - 6- 
7439-93-2- 
743 9-97 -6- 

A1-m- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

519 
1.8 
3.5 
322 
3.2 

- . 

0.71 
34400 

149 
124 
228 

21000 
5.2 
6610 
495 
63.3 
2140 

1360000 
2.4 
0.53 
1680 
1.5 
9.0 
2 18 
4.2 
1.0 

Q 

Clarity Before: Texture-: 
Clarity After: . Artifacts: 

A 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

9x2442-011.016 
Lab Name : GENEFUG-ENGINEERING-LABS- Contract: KHC000497- 
Lab Code: Case No. : SAS No. : SDG No. : 97A2442 
Matrix (soil/water): WATER L a b  Sample ID: 9708584-04 
Level (low/med): Low_ 
% Solids: -0.0 

Color Before : 

Concentration 

C A S  No. 

7429-90-5 
7440-36-0 
7440-38-2 
7 440-3 9-3 
7440-41-7 
7440-43 -9 
7 44 0-7 0 -2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
743 9-92-1 
743 9-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
743 9-93 -2- 
743 9-97-6- 

Color After: 

Comments : 

Date Received: 08/27/97 

Units (ug/L or rng/kg dry weight): UG/L- 

Analyte 

Aluminum- 
Antimony- 
Arsenic-- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
chromium- 
Cobalt- 
CoPPer- 
Iron 
Lead 
Magnesium 
Manganese 
N i c k e l -  
Potassium 
Selenium- 
Silver- 
sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

Concentration 

39.2 
1.8 
2.5 
139 
0.20 
0.50 
12 6 

0.50 
1.1 

. 7.3 
40.6 
3 - 3  
18.9 
1.1 
2.8 
18.7 
2 -3 
1.2 

1350 
2.4 
1.8 
60.6 
1.7 
9.9 
2.2 
1.0 
1.0 

- 
C 

B 
U 
U 

u 
B 
B 
U 
B 
B 
B 
B 
B 
U 
U 
U 
U 
B 
B 
U 
B 

B 
B 
B 
U 
U 

- 

- 

- 

- 
- 
- 
- 
- 
- 

Clarity Before: 
Clarity After: 

Q 

Texture : 
Artifacts: 

._.. ... 



a 

Concentration 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

97~2442-013.018 
Lab N a m e  : GENEFUAL-ENGINEERING-mS- Contract: KHC000497- 
Lab Code: Case No. : SAS No.  : SDG N o . :  97A2442 
Matrix (soil/water): WATER Lab Sample ID: 9708584-05 
Level (low/med) : LOW- Date Received: 08/27/97 
% Solids: - 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

or Before 
or After: 

X S  No. 

7429-90-5 
7440-36-0 
7 4 4 0 -3.8 -2 
7440-39-3. 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
7439-93-2- 
7 43 9 - 97 - 6- 

Analyte 

Uuminum- 
btimony- 
krsenic- 
3ariu.m- 
3eryllium 
2admium- 
Ialcium- 
IhrOmiUKL- 
Zobalt- 
ZoPPer- 
Iron 
Lead 
gagnesium 
Wganese 
gickel- 
Potassium 
Selenium- 
Silver- 
sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

418 
1.8 
4.5 
396 
4 -2 
0.68 

34600 
28.2 
166 

‘38.6 
11300 
8.8 
7180 
2920 
96.1 
2600 
2 -3 
0.67 

1320000 
7.9 
0.40 
49,6 
1-4 
9.0 
224 
5 -7 
1 . a  

Q 

. .  

Clarity Before: 
Clarity After : 

s-, ( c>- 

Texture : 
Artifacts: 

Comments : 



QUMALEA, 1%. 
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- 

- 

VERSION 1.1 

Metals 
Mercury 
Cyanide 

I METAL - HOLDING TIMES 
4 y z -  QU#: 

AQUEOUS 
180 days pH c2 wMNO3 
28 days pH <2 wMNo3 
14 days pH > 12 wlNaOH 

Reasorrs: 
1. Holdiig times were exceeded. 
2 Holdma times were orosshr exceeded. , 
99. See hard copy for f;rther&planation. 

Reviewed By: 

U 

metllwrkl It 



CRDL 
1W CHECK 
CCV SAMPLE ANALYTE TRUE FOUND % R  

C K \ x  Cf  S d  3<52- 7 / ,L  

Acoons: 

IW/CCVActions: 

ACTION SAMPLESAFFECTED REASON 
r 

v c - 4  wLA* z/&g 0 d - C  \ a .es- c 4  ; 07 

Detected resllts 
Non-detected Resutts ' 

CRI Actions: 

Detected resllts 
Non-detects 

PERCENT RECOVERY 
<75% 7 5 - 8 s  90-110% 111-1253 > I S %  
R J v J R 

. R  UJ v V v 

PERCENT RECOVERY 
<40% 40-7s 80-120% >120?! 

J J v J 
R UJ v V 

Reasons: 
4. Calibration verification criteria were not met. 

CRDL chedc sample recovery criterh were not m e t  
Incorrect calibration of lnstrunert. 0 

Note: When valiclatim a soil maw. use raw data to determne Nhetfier results exceed 3'CRDL. 

# of calcllaticns checked 
# of calcllaticns checked (technical review) 

, 

rnet2akorkllt 

6-78 



QUANTALDC INC. VERSION i .I 
NOVEMBER 1992 

II  B METAL ANALYSIS PARAMETERS WORKSHEET -- AA CALIBRATIONS 
BATCH: 

2 Is the initial calibration conelation coeficient > 9.!395? 

COMMENTS 

Yes No 
If no, T i  affaed analytes and samples 

I I 
~~ 

1 
Actions 

Detected results 
Non-detected Results 

PERCENTRECWERY 
(75% 75-89% 90-110% 111-125% >125% 

R J v J R 
R UJ v v v 

1. If hree standards and a blankwere not used for nitial calibration, or Ole instrument was not 
calibrated daily and each time 7he instrument was set up, qualify the &a as rejected (R). 

2 If the initial calibration correlation coefficient was less than 0.995, qualify sample results as 
estimated (4. 

Reasons: 
3. H i a l  calibration correlation coefficient <0.995. 
4. Calibration verification criteria were not met. 
6. hcorrect calibration of instrument 

# of CalctdatiOnS checked 
# of calculations checked (technical review) 

. 

met2blworkl I t  



QUANTAEX, INC. VERSION 1.1 
NOVEMBER 1992 

METAL ANALYSIS PARAMETERS WORKSHEET -- Hg CALIBRATIONS 

I. were the correct number of standards and blanks used'to m i s t e  the instrument??yes) NO 

2 Is the initial calibration correlation coefficient > 0.995? rG.eh NO @rTW 
W 

If no, list affected Samples: 
COMMENTS 

______ ~ ~ _ _ _ _ _ _  ~ _ _ _ _ _ _  

Actions 
PERCENT REC(MRf 

4 5 %  655-7936 80-1WA 121-135% >13!5% 
Detected results R J v J R 
Non-detected resutts R UJ v v V 

1. If four standards and a blank were not used for initial calibration, or me instrument was not 
calibrated daily and each time me instrument was set up, qualify the data as rejected m). 

2 If the initial calibration correlation coefficient was less than 0.995, qualify Sample ESultS as 
estimated (4. 

Reasons: 
Initial calibration correlation coefficient cO.995. 
Calibration verification criteria were not met. 

# of calculations checked 
# of calculations checked (technical review) rneZWnorklIt 



QUANTALEX, INC.. VERSION 1 .I 
NOVEMBER 1 

I1 D METAL ANALYSIS PARAMETERS WOWCSHEET -- CN CALIBRATIONS 
BATCH: 

Detected results 
Non-detected results 

PERCENT RECCNEfW 
70--84% 85-115% 116-130% >130% <ro% 

R J V J R 
R UJ V V V . 

1. If three standards and a blank were not used for  initial calibration, or the instrument was not 
calibrated daily and each time the inmument was set up, qualify the data as rejected (R). 

2. If the initial calibration correlation coefficient was less tt-an 0.995, qlralify samples results as estimated (J). 
3. If a mid -range standard (or ICV) was not dish'lled, qualify sample results as estimated (J). 
Reasons: 
3. initial calibration correlation coeffcient c0.995. 
4. Calibration verification aiteria were not met. 
6. Incorrect calibration of instrument. 
6. Incorrect calibration of insmnent. 

# of calculations checked $\ . # of calculations checked (technical review) meQd/worki 1 t 



OUANTALEX, INC. VERSION 1.1 
NOVEMBER 1992 

111 METAL -- BLANKS 
MATRIX: BATCH: q 7 #2L) 92 

I I 
Actions 
use the MB or lCB/CCBswith the highest concentration positive and negatke, from the associated run 
1. If lBlank[ e IDL no action is taken. 
2 If Blank > = IDL, then all sample results > = IDL and c 5*Blank are estimated (UJ). 
3- If Blank =e -1DL all sample results >= IDLand e 5*IBlank( are estimated (4. 
4. If Blank =e -1DL and raw data sample result is =e IDL: 

a If I Blank-Sample I > = 2*IDL, then mn-detected results are rejected (R). 
b. If IBlank-Sample1 >= IDLand c 2WL, then non-detected results are estimated (UJ). 
C. If 1 Blank-Sample I c IOL, then no action is taken e-: Analyte values > = IDL were found in the bhnks. 

. 



QUANTAL€)(, INC. VERSION 1.1 
NOVEMBER 1992 

WORKSHEET -- BLANKS 
BATCH: 9 -7fi 2 qL/z 

' CM R L . /' I k 8 - r  

?A is.* 3 i,T.S-L C a * ' Y  LLJ e 2  103 , icy 1 6  7 
/c/a /r ")COc~ 74UOCOC 0 i -05, (Lr i o  .7 

Actions 'MQ ST&c;, %e63 73i35C ~j 0 %  . Yo 7 

, 
COMMENTS 

SrLS i04 \ I  ,'LF;y kS B \\ 1 b? 
c 

Use the MB or ICB/CCBs with the highest con6entratioQ positive and negative, from the associated run 
1. If IBlankj e IDL, ruaction is taken. 
2. If Blank > = IDL, then all k p l e  results > = IDL and < S*Blank are estimated (UJ). 
3. If Blank =< -lDL, all sample results >= IDLand < S*IBlankl are estimated (4. 
4. If Blank. =e -IDL and raw data sample result is =< IDL: 
a. If I Blank-Sample I > = 2*IDL, then mn-detected results are rejected (R). 
b. If )Blank-Sample.1 >= IDL and < 2*IDL, then non-detected results are estimated 0. 
c. If IBhnk-Sample I < lOL then no action is taken 

RES0n.S: 
7. Analyte values > = IN were found in the blanks. 
8. Negatie bias w a s  indicated in the tilanks. _ .  

met3tworkl11 



QUANTALEX, INC: VERSION 1 .l 
NOVEMBER 1992 

IV A METAL ANALYSIS PARAMETERS WORKSHEET - ICP INTERFERENCE CHECK SAMP 
BATCH: '/ y/3E1 z 

NOTE: The sample results can be accepted without qualification if the sample concentrations of AI, C& Fe, 
.and Mg are less than 50% of the concentration found in the ICSA solution 

Were Interference Check Samples run at the beginning and 
of twice per 8-hour shift (whichever is more frequent)? 

sample analysis run, or a minimum 

I 

List any analytes in the ICs AB solution that did m t  meet the criteria of 80-120% R. 
t 

% R  ACTION SAMPLES AFFECTED REASON - - C. - tm/L-, r d - .  

 COMMENTS 

Actions: 
PERCENT RECOVERY 

<so% 50-79% 80-120% >120% 
Detected results R J v J 
Non-detected results R UJ v V . 

Reasons: 
9. Possible Interference as indicated In the Interference Che& Sample. 
99. See hardcopy for further explanation 0 
# of.calculations checked 
$: of calculations checked (technical review) met4ahorkl It 



VERSION 1.1 WANT- INC. 
NOVEMBER 1992 

' IV B METAL ANALYSIS P A M E T E R S  WORKSHEET - ICP INTERFERENCE CHECK SAMPLE 
BATCH: 

. .  

Actions 

If the ICSAvalue. > = 2* the positive 1D.L' 
1. For non -detected results, no action is taken. 
2 Estimate (J) all detected results -2 = 5*ICSA. 

If the ICSAvalue c= -2* IDL: 
1 - Estimate -(.I) detected results c= 5' I ICSAI. 
2 Estimate (ur> non-detected results. 
Reasons: 
9. Possible interference as indicated in the ICP Interference Check Sample. 
99. See hardcopy for further explanation 

. .  

. 



QUANTA= INC. VERSION 1.1 
NOVEMBER 1992 

0 V A 
METAL ANALYSIS PARAMETERS WORKSHEET - - PRE-DIGESTION MATRIX SPIKE 
MATRIX: BATCH: 

List all parameters that do not meet the percent recovery ciiteriia. Note: The pre-digestion spike recovery criteria 
' 

are not evaluated for Ca, Mg, K, Na, AI, and Fe for soil samples, and Ca, Mg, K, and Na for water samples 

I 
1. If any analyte does mt meet the % R criteria, qualrfy all associated samples using the following criteria: 

- Actions: I 

P e cent Recovery 
~30% 30-74% 75-125% >125% 4""" results J j v J 

on-detected results R UJ V' V 
- 

Reasons: 
12 Sre-digestion matrix spike recovery were not met (+/- 25 percent). 
13. Pre-digestion mauk spike.recovery criteria were rot met (c30 percent). 

. 
rnet5a/workllt 

2% of calculations checked . 
# of calculations checked (technical review) - 



QUANTALUC INC. VERSION 1.1 

V B  
NOVEMBER 1992 

NlETAL ANALYSIS PARAMETERS WORKSHEET - - ANALMlCAL SPIKE ANALYSIS 
BATCH: 

~ 

If Ihe sample result is 4 0 %  of the spike resrlt, or the sample result is >a% of the spike result* 
and the percent recovery is <40% or between 85-1  15%, lhe following apply. 

Actions: (1% 10-84% 85115% >116% 
Detected resuts J J V  J 
.Non-detected results R UJ V v 
*Spike.result = I spiked sample result - sample resuttl 

Reasons: 
14. Post-digestion matrix spike recoverycriteria were not met 

PERCENT RECOVERY 

# of calculations checked 
# of calculations checked (technical review) 

* 

rnetSbhmkl11 



- 
VERSION 1.1 
NOVEMBER 1992 

COMMENTS 

I I 
I I 
Actins 
1. AQUEOUS 
If sample value > 5*CRDL, estimate (J) all sample results if the WD.'is > 20%. 
If sample Miue < 5*CRDL and the differerce between the duplicate and the original is > CRDL, estimate (J) all sample results. 
.'2. SOUD . 

If sample value > PCRDL, estimate (J) all sample results if the RPD is > 35%. 
If sample value < 5*CRDL and the differerce between the duplicate and the original is > 2*CRDL, estimate (J) all simple resutts. 
*Difference = I Sample result - Duplicate sample result I 

easons: 
1 1. Duplicate sample precision criteria were not met. 

# Of calculations checked 
Q Of calculations checked (technical review) rnet6hvorkllt 



QUANTALEX, INC. VERSION 1.1 

VI1 METAL CONTROL SAMPLES 
MATRIX BATCH: 47fi29''C 

_. 
1 

- 

- 

COMMENTS 

I 
Exception: antimony, siher, cyanide; and aqueous mercury have no control limits. 
Actions __ 

1. AQUEOUS LCS 40% 50-7!3% 80-120% >120% 
Detected results J J V J 
Non-detected results R UJ V V 

PERCENT RECOVERY 

2. SOUDLCS 
BELOW WllHIN ABOVE 

CONlROL LIMITS CONlROL LIMITS CONTROL LIMITS 
Detected resutts J V J 
Non-detected results UJ V V 

Reasons: 
10. Lab Control Sample recovery criteria were not met a 
# Of CalculatioG checked 
# of calculations checked (technical review) rnet7hrkl11 



QUANTALDC INC. VERSION 1.1 

. . . .  
. . . . . . .  

a 

. . . . . . . . .  ... . . . . . . . . . .  - 

NOVEMBER 1992 
METAL ANALYSIS PARAMETERS WORKSHEET - - FURNACE AA ANALYSIS 

BATCH: 

If the sample result is > 5oo/o of the mike r e d  and the percent recovery was between 4044% 

I 

'I 

1 

3r > 1 lS%, then MSA must,& perforhed. 
-1st all samples for which an M A  analysb vas requlred ba not performed or MSA results were outslde control limits. 
ANALmI SAMPLE I corn I ACTION I COMMENT I REASON 

I 

*Spike result = Ispikedsample result - sample result1 . 
Actions 
1. Estimate (J) detected results greater than me CRDL if duplicate Injections are outslde 20% RSD. 

Estimate (J) all sample results if duplicate injections were not performed. 6 easons: 
15. MSAwas required but not performed. 
16. MSA calibration correlation coefficient e 0.995. 
20. AA duplicate injection precision criteria were not met 

# of calculations checked 
# of calcuations checked (technical review) met8Mrk l  i t  



QUANTALEX, INC. VERSION 1.1 

IX METAL ANALYSIS PARAMETERS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS 
. NoEMEER1992. 

MATRIX BATCH: 

I I I I I I 1 I 

I I I I I I I I 
INDUCTIVELY COUPLED PLASMA SERIAL DlUmON ANALYSIS: 
Serial dilutions were performed for each matrix and results of the dibted sample anaJysis agreed within ten percent of the 

Serial dilutions were not performed for fie following: 

COMMENTS 

original undiluted analysis Yes No 

ktion s: 
Estimate (J) detected results if %D is > 10%. 

Reasons: 
17. Serial dilution criteria were not met 

# of calculations checked 
# of calculations checked (technical review) 



QUANTAWC INC. 

. .  

VERSION 1.1 
NOVEMBER 1992 

RS WORKSHEET --,SAMPLE RESULT VERIFICATION 
BATCH: at 78 2 L ) L i Z  

eline shifts, neqative absorbances, legibility, etc.) 1 

12. Describe anv transeriotian or calculation emrs. I 

J9 

3. Do any results fall outside the linear range of the ICP instruments, as reported on EPA Form XI, that were not reanalyzed? Yes /Nd 
If yes, list all affected analytes and samples: W 

I i 
4. Were linear ranges obtained within3 months of, and preceding, the sample analyses? /@ No 

If M, request data resubmittal 

I 1 

I If ves. l is t  all affected analvtesand Smoles: ~ G 7 r  
15. Do any resultsfall outside the calibrated range of the jrwflument for AA or Cyanide and were not reanalyzed? Yes N o  

I 
.__ - - - --. n. 

Y I -  I 
I 1 

- 
6. Were interelement corrections obtained within 12 months of, and preceding, the sample analyses? re$ No 
If no, request data resubm-ttaL 

. ., 
i 

COMMENTS 



QUANTALEX, INC. 

, OR 
NO 
k?- 

XI  METAL ANALYSIS PARAMETERS WORKSHEET -- DETECTlON UMlT RESULTS 

1. Instrument Detection Limits 
Instrument Detection limits were present and found to be less than CfWL 

BATCH: 

I I 

Reasons: 
25. Primary standard had exceeded e%piration date 
26, Na raw data. 
52 Tmscciption error. 
53. Cafculatian error. 
55. Result exceeds linear range; serial dirutionmhm reported. 
56. IDL changed due to sisifiint fQum discrepancy. 
57. Percent soiids e 30 percent. 
58. Percent d d s  c 10 percent. 
99. See hardcopy fw further explanation. 1 

For Soil Samples Only: 
# of calculations convening-ugll to mgKg 
# of calculations converting ugRto mg/Kg (technical review) 

- _  
met1 1 /work1 1 t 
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Volatile Organics by GCMS 
Method 8-66 



AUG-29-97 FRI 13:40 BLDG 881 RWf 212 
- z 9 * 9 ?  m:17RI 

FAX NO. 303 966 3400 P. 22 
P. a . 

. .  
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1 

. .  
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AUG-29-97 FRI 13:40 BLDG 881 Roon 212 
RIG 29 9 Bi117Rl 

FAX NO. 303 966 3400 

Volatile Organfcs by GCM$ 
MftthodSw280 

P. 21 
P.t2 . 
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AUG-29-97 FRI 13:39 BU#; 881 Roofi 212 FAX NO. 303 966 3400 
w a * w  wm 

VoIatlle Organlcs by GCMS 
llllethodSW8260 

P. 19 
P-28 
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VoIatlle Organla by GCMS 
n e b t h o d ' ~  
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VolatMe Organics by OCIN($ 
B l l e t h a d ~  
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RuG29'97 8ir14m 

Volatile Organlco by GUMS 

PI 15 
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AUG-28-87 FRI 13:37 BLDG 881 Roan 212 FAX NO. 503 866 3400 P. 14 
F116i?9*97 8ili4PM P. is 

Volatile Organlcs by GCMS 
Masnod8w8269 

TentatheiyklarztlJfedCompour#ia 
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I Fu6 29 '97 0111oR1 P. 14 
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Volatile Organlcs by GciMS 
Methodsw82do 
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